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RCA Laboratories developed 

a copper mesh with 2,250,000 
tiny openings to the square inch 
for the television camera “eye.” 


You ger Viner television pictures 77/0 


In RCA Image Orthicon televi- 
sion cameras you will find a super- 
fine copper mesh. Until a new 
technique for making such screen 
was discovered at RCA Labora- 
tories, only coarse and irregular 
mesh—which obstructed 60% of 
the picture—was available. 
Today, through RCA research, 
such mesh can be made with 1500 
gossamer wires to the linear inch. 














vy 
a 


anunanaaae 


An ordinary pinhead will cover about 
7000 of its tiny openings. 

By RCA’s technique—now producing 
commercial quantities of 200- and 500- 
mesh screens—the mesh is so fine, so 
regular in structure, that it is invisible 
on home television receivers ... and as 
much as 85% more television picture 
passes through. 

You benefit— many times 
This new type of super-fine wire 
mesh, and the technique for making 
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it, like most major developments in 
all-electronic television, is another 
RCA Laboratories first. Leadership 
in science and engineering adds 
value beyond price to any product or 
service of RCA and RCA Victor. 

* * . 

The newest developments in radio, tele- 
vision, and electronics may be seen in action 
at RCA Exhibition Hall, 36 West 49th 
Street, N. Y. Admission is free, and you are 


cordially invited. Radio Corporation of 
America, Radio City, N. Y. 20. 


RADIO CORPORATION of AMERICA 
Wotld Leader tn Radio — First in Télevision 
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1 TRAINED THESE MEN 


“N. ca L ane 
| qualify me_ for 
sition as Radio 
echanic with 

| United Airlines. 
Have my Radiotelephone 
2nd Class License.” —L. M. 
— San Bruno, Calif. 
Z| “Work only spare 

| time at Radio and 








nothing about 

7 before enrollin, _~ 
1.”—Samuel 

Wali, St. Clair, Pa 


“I am operating a 


Radio Sales and —and 


as business. 

FM and 

Television in the 

offing, we have a very 

—— future.”—Albert 
Patrick, Tampa, Florida. 
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1 WILL TRAIN YOU AT HOME FOR 


GOOD PAY =SUCCESS 
A BRIGHT FUTURE | 


* » in Americas Fastest-Growing Industry 


Want a good-pay job in the fast grow- 
ing RADIO-TELEVISION Industry? 
Want a money-making Radio-Televi- 
sion shop of your own? Here’s your 
opportunity. I’ve trained hundreds of 
men to be successful Technicians . . . 
MEN WITH NO PREVIOUS EXPE- 
RIENCE. My tested and proved train- 
at-home method makes learning easy. 
You learn Radio-Television principles 
from illustrated lessons, You get prac- 
tical experience building, experiment- 
ing with MANY KITS OF PARTS 
I send. All equipment yours to keep. 


MAKE EXTRA MONEY 
IN SPARE TIME 


The day you enroll, I start sending 

SPECIAL BOOKLETS that show you 
how to make $5, $10 a week or more 
EXTRA MONEY fixing neighbors’ 
Radios in spare time while learning. 
From here, it’s a short step to — 
own shop or a good-pay Radio-Tele- 
vision servicing fon. Or be a licensed 
Radio-Television Operator or Tech- 
nician. The number of Radio Stations 
has nearly tripled in the last few years 
within three years, experts pre- 
dict there will be 1000 Television sta- 
tions on the air. Then add develop- 
ments in FM, Two Way Radio, Police, 
Marine, Aviation, Microwave Relay 
Radio! Think what this means! New 
jobs, more jobs, good pay for qualified 





GET THIS TRAINING 
WITHOUT COST 
UNDER G BiLi 
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TELEVISION 


BY PRACTICING AT HOME 
IN SPARE TIME WITH 
THESE AND OTHER KITS 

= I SEND YOU 

























men. The man who prepares now will 
reap rich rewards; 


MAIL COUPON FOR 
BOOKS FREE 

now! Send for my FREE 
DOUBLE OFFER. Coupon entitles 
you to actual lesson, “GETTING AC- 
QUAINTED WITH RECEIVER 
SERVICING.” It shows you that 
learning at home is easy, —-. 

You also get my 64-page “HO 
TO BE A SUCCESS IN RADIO. 
TELEVISION.” It tells what my 
graduates are doing and earning, how 
quickly you can be on your way to 
pay, success, a bright future. 
nd coupon in envelope or paste on 
penny postal. J.E.SMITH, President, 
= Dept. 9JX. 
National Radio 
Institute, Pioneer 
Home Study Radio 
School, Washington 9, D.C. 





































MR. J. E. SMITH, President, Dept. 91X | 
National Radio institute, Washington 9, D. C. 7 
| Mail me Sample Lesson and 64-page Book about # 


How to Win Success in Radio-Television—both FREE. a 
? (No Salesman will call. Please write plainly.) 
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OHMITE 
Lulepowt 


INSULATED 
COMPOSITION RESISTORS 


In critical television applications, Little 
Devil Resistors can be depended on for 
longer, trouble-free service. These tiny, 
rugged units give quiet performance and 
are ideal for sensitive RF circuits. More- 
over, they are available in+ 5% as well as 
+ 10% tolerances — in %, 1, and 2-watt 
sizes; standard RMA values. 








NOISE- FREE 
TYPE AB POTENTIOMETER 


Continued use has little effect on the 
resistance of this unit because the resist- 
ance material is solid-molded—not sprayed 
or painted on. In fact, the noise level often . 
becomes less with use. The unit has a 2- 
watt rating with a good safety factor. 


SEND NOW for Catalog No. 21 


OHMITE MFG. CO. 


4895 Flournoy St., Chicago 44 |™ 


Se Right with... 


OHMITE 











RHEOSTATS + RESISTORS - TAP SWITCHES 








RADIO-ELECTRONICS for 





Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities in Radio 


A 


RADIO TELEVISION 





Good Jobs Await the Trained . he ly” ; Wats 


SS a “6 
. z - 
Radio Technician F ae 
Lessons 
You are needed in the great, modern Radio, Television and Electronics in- and 
dustry! Trained Radio technicians are in constant and growing demand Instruction 


at excellent pay—in Broadcasting, Communications, Television, Radar, Re- 
search Laboratories, Home Radio Service, etc. National Schools Master 
Shop Method Home Study course, with newly added lessons and equipment, 
ean train you in your spare time, right in your own home, for these excit- 
ing opportunities. Our method has been proved by the remarkable success 
of National Schools-trained men all over the world. 


Material Are Up-to-date, 


Interesting 


Practical, 


National Schools Master Shop Method Home Training gives you basic and 
advanced instruction in all phases of Radio, Television and Electronics 
Each lesson is made easy to understand by numerous illustrations and 
diagrams. All instruction materia] has been developed and tested in ou? 
own shops and laboratories, under the supervision of our own engineer 
and instructors. A free sample lesson is yours upon request—use the 
coupon below. 


You Get This and Other Valuable 
Information in the Free Sample Lesson: 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Your National Schools Course includes 
not only basic theory, but practical 
training as well—you learn by doing. 
We send you complete standard equip- 
ment of professional quality for build- 
ing various experimental and _ test t. 
units. You advance step by step until 


Both Home Study and 
Resident Training 
Offered 


Basic Receiver Circuits and How They are 
Used. 











SEPTEMBER, 


you are able to build the modern su- 
perheterodyne receiver shown above, 
which is yours to keep and enjoy. You 
perform more than 100 experiments— 
build many types of circuits, signal 
generator, low power radio transmit- 
ter, audio oscillator, and other units. 
The Free Books shown above tell you 
more about it—send for them today! 


Now! NEW PROFESSIONAL MULTITESTER 


INCLUDED: 


This versatile testing instrument is portable 
and complete with test leads. Simple to oper- 
ate, accurate and dependable. You will be 


able to quickly locate trouble and adjust the 
most delicate circuits. You can use the Mul- 
titester at home or on service calls. It is 
designed to measure AC and DC volts, cur- 
rent, resistance and decibels. You will be 
proud to own and use this valuable profes- 
sional instrument. 





. Construction of the Antenna Circuit. 

. How Energy is Picked Up by the Aerial. 

. How Signal Currents are Converted into Sound. 
. How the Tuning Condenser Operates. 


ovaewwn 


. How the R-F Transformer Handles the Signal 
and other data, with diagrams and illustrations 
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1 Cheek here if Veteran of World War " 


APPROVED FOR 
VETERANS 


Check Coupon Below 


NATIONAL: SCHOOLS ral ee 


LOS ANGELES 37, CALIFORNIA EST.1905 


Zone....... STATB...... ns satel 














OVER $1,000,000.00 IN SURPLUS! 


FOR YOUR EVERY NEED 








30 MC-1F, Silver-Slugged, 35¢ 3 

HEINEMANN CIRCUIT BREAKER 
be agtos 95¢ 

. aoe mp. 

NEW BC 223 AX TRANSMITTER | tesme: wind indicator: ete” Line chord and. instruc. 110 v. 


SELSYN MOTORS 
ron | $3.95 








1.95 
801 Oscillators and 801 power amplifiers. $39 95 tions for _110 AC operation furnished on request. _ 1S Amp. $ 9 
2-46 modulators and 1-46 speech amplifier ° 110 V. $1.49 
4 Xtal frequencies and master oscillator on selector Ft 20 Amp. 
switch. 30 Watts output. Tone voice or C.W. IRC TYPE HE 4 
Mod. tdeal for &3 meter band. Comes with 3 coils | 100W. Bleeder consisting of 5 sections; 

; Ki 110 V. 

TU 17A 2000-3000 Ke. TU 25 3500-5250 Kc. Black | ohms, 23 ohms, 23 ohms, 7500 ohms, 300 Aang 49¢ y Peso Adjustable 


crackle case. Includes two separate cases to store 
extra coils. Frequencies chart and tubes included, 
packed in original cases, less crystals atl this” tow y price. 


AND Driver TRANSFORMER | QO4TL 


RC 1206 modulation transformer. 815 Class 
AB2, 56W. audio. RC 1205 driver trans- Cc 
former, 65N7 to 815, Class AB2—Compan- 


jon to RC 1206, 


Totali—11,296 ohms. 








A-5 AUTOMATIC PILOT 
to use as a steering ac- SV9S 


vice, or compass control on ships. 








CONTROL BC 1103 
Made by mctea — Contains 
F301 20A 250V ce. ret a 1025 

INDICATOR LA 


= Just the tube for that 1KW 
= 1301 Mounting G.E. owe, 7887817 
PI 


final — typical operation 
2500 volts at 400 MA. An 
ideal tube for that induction 
— heater or dielectric heater. 
~ MICA. ~CAPACITATOR | Efficient operation at 1500V. 
.002 MFO 69¢ gO to 3000V. 
3000 W.V.0.C. 


ONLY $4.95 FOR BOTH UNITS 


1301A 115V 6W G.E. Mazda Type S6 
RECEPTACLES 

J301 3 POLE RUSSELL STOLE °F6852 

J302 2 POLE HART & HEGEMAN °F7728 

J303 2 POLE HART & HEGEMAN °7723 

— - = J304 4 POLE RUSSELL STOLE °8087 














- ——— - RELAY 
INDUSTRIAL TUBES K301 120V 60n idee OUNN *AS8X1 

815 $1.95 VR150 69 9006 44 RK60 $ .95 SWITCHES 
PAPER OIL - 3BP1 1.95 955 -65 50B5 89 174 .441$301 ALLEN BRADLEY a 2AS 
CAPACITATORS 5FP7 .95 9002 144 35W4 69 304 144] $302 INTERLOCK 10A 250 

78P7 1.49 123 44 872A 1.95 384 44 $4.95 
1. MFO $2. 95 9LP7 2.95 9004 $ .44 1H5 $ .69 INS -69 PRICED AT ONLY 
5000 Vv - C E PHOTOCELL .. 95c 305 = Ve No. MX16 Cross pointer 312” Meter. Two 200 

Type used in movie pro- 6L6GA_  .95 (210) $.44 B $2.95 
1. MFD $4.95 Jectors, burglar alarms, ear “a Pi oe een anon to movements. Brand new... ile 
6000 v etc. e . TOR: QOPOD instr encen cnn ecescscceese - 69c 
2. MFO ee ae a a Ceramic mica Padder single "5 to 20 MMFD 
° per doz. 50c 
6000 v. $8.95 Butterfly Oentemen 2) Choke—300MA 20HY. Insulated for 5000V. 

. Heavy Porcelain Insulators. Very conserv- 
SPRAGUE ; —— tube "socket" mounted = _atively rated. Idle for KW rig____- -- _-$8.95 
vad ea ee $3.95 LC 
CONDENSERS Type B Feeeenny range 300-1000 = PHI Oo FURNITURE OR 
1 MFO megacycles 2.95 REFRIGERATOR POLISH 
$1.95 
7000 Volts ° BC4 Antenna aindenees 105- 330 MC 3.95 Reg. 49c — for 19¢ each 
COAXIAL FITTINGS Oscillator 105-330 M.C.__. - 3.95 





Mfgd. by Phites go & Television Co. 
ia. hala Saale” $3.50 for Case of 24 
—— ne eee 6 eet fe The ‘se Special Savings! 


6-12V. 60 Cy. 5” Indicator with $4.95 Powdered iron, %& 





P & 





7 0-360 Degree Dial. _ . Jacks for PL55 ‘ 10 

Q- > . Ass't mica condensers—per 100 $ 1.95 

de 25e 35¢ anwve Circuit Breaker, 24V, , 20 Amp. Pin straightener for miniature tubes ans: ae 

= Ear phones, 2000 ohms, used 95c 

HOOD SOCKET PLUG ADAPTER Pe ee ee ee, $1.49 SCR625 Mine detector, used - ‘ ---$39.50 

yey = ae Php 4 os —-- en 75,000-ohm 200 watt Bleeder Res. 95c 

“4 “4 es — — 

BK 22 K RELAY Banana Jack and Plug Beautiful DETROLA Record Changer 
ore a 715 Dozen <a he 

€ Sets Handles 12-10” records 


‘ 
$2.95 ion wien scr. 


269F, changeover contains 


y oA tomatic Changer — Only 
28V. step relay 5 deck. 6 ' THERMOSTAT 
position switch. 12V. OPST pee Normally opens at 95° 
HS 49¢ $9.95 


F85-1 
ARR7 AIRBORNE 





or 10-12” records. Au- 











VERSION OF — nptiemnatiaaiid : on 


0. s 
0%\ HALLICRAFTER Be a “Forty- Niner” in "49 


$129” THE “FORTY-NINER" GEIGER COUNTER 


With 3 RF stages. (One re-readiation suppressor R-F.) 
12 tubes. Motor and manual tuning. S-meter. F-selec 


tivity control, Crystal Filter. AVC, phasing control, 
ANL, etc. Also furnishes video output for scope. and 50 











panoramic output for scanning Complete with tubes 
and Xtal, but without power supply Power require- 
ments, 270V.0.C. at 135 MA and 6V.A.C. 6 Amps. 
New, in sealed cases. 


ULTRA HIGH-FREQUENCY 
TRANSMITTER T-85/APT-5 
BRAND NEW! ¢ 9g 


1500 Megacycle Transmitter 
made for U.S. Government, 
complete with the following 
tubes: 2-6AC7, 1-6L6, 2-829 
1-931A, 1-GAG7, 1-522 Ultra 
high freq. tube. Complete 
with high freq. cavity, 1 
Blower to cool the 522, 1 
time delay relay, 2 fila 
ment trans. cond. and many 
other component parts for 
ultra high frequency work 
it has a frequency checker 
complete Lecher wires. with slider 19d sensitive bulb ° 

for checking the wave length. The Lecher wires are so Write 


@ Light weight uranium detector. 


@ Detects beta and gamma rays. 





@ Equipped with 36 inch search probe. 5 2 
@ Contains two 67'/2 volt Minimax batteries in the well-known type of relaxation oscillator supply. 
Weight 4/2 Ibs. complete; size 4°'x5''x6"’. Beautifully finished case with handle. 


Complete with four tubes, including Geiger tube, batteries, search probe and ear-phone. 





FM RADIO AND TRANSMITTER BC-620-A 


20 MC TO 

came =— $9.95 
‘This Xtal controlled FM set has 13 tubes and has dual Xtal con- 
trolled channels. It also contains built-in Fil. and Plate Meter. 





calibrated that the setting of the slider may be read Tubes used: (4)1LN5, (1) 1LC6, (1)1LH4, (2)1291, (491299 (1)1294. 
Gaetty Se Commas. Seeanin on T8¥ oe =. Ideal for communication between trucks, boats, ete. Used, in good 
‘uted stein Bie Weeth thany Gees Gare than Ghat we for condition, Less power supply. Wt. 38 Ibs. Complete with carrying 
are selling the complete transmitter for. Packed in case and diagrams. 


original case—contains instruction book Wogt 118 Ibs 

T-17 CARBON MIKE Free 
mess SO) catalog HERSHEL RADIO CO 
SCOPE TRANSFORMER 5249 GRAND RIVER DETROIT 8, MICHIGAN 


$95 Primary 110V. 60 Cy. Sec. 4000V. 
at 10 MA. Size 6x4x3'2”. | All orders F.0.B. Detroit—Minimum order $2.00—Michigan customers 
add 3% sales tax—20% payment must accompany all! orders. 
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Here's How CREI Home Study Training Prepares You NOW For 
a Better Job and a Secure Future in # ALE VISIONS 


“ET IN and get ahead in Television! You can make 
your own opportunity if you start preparing now. No 
need to tell you how fast Television is expanding—or, of 
the number of jobs being created. One of industry's lead- 
ers predicts: ] Million Persons in TV within 4 years! He 
estimates 12 Million TV sets by 1953—40 Million by 1958. 
If your future is in radio, you must get in Television. 


CREI offers the very training you need to go after—and 
get—a good TV job. 





CREI can show you the way with convenient spare-time 
study at home that gives you the up-to-date technical back- 
ground you must have for Television. CREI courses are 
designed to give you a thorough grounding in basic prin- 
ciples and take you step-by-step through the more advanced 
subjects of TV and its related fields. It must be remem- 


VETERANS: CRE! TRAINING AVAILABLE UNDER G.I. BILL 
For Most Veterans July 25, 1951 Is Deadline—ACT NOW! 


if you have had professional or amateur radio ex- 
perience and want to make more money, let us 
prove to you we have the training you need to 
qualify for a better radio job. To help us answer 
intelligently your inquiry—); lease s‘ate briefly your 
background of experience, education and present 
position. 


Capitol Radio 
Engineering Institute 


An Accredited Technical Institute Founded in 1927 


Dept. 149-A, 16th and Park Road, N. W., Washington 10, D. «. 
Branch Offices: New York (7) 170 Broadway * San Francisco (2) 760 Market St. 


SEPTEMBER, !949 








bered that all new electronic developments have their roots 
in past techniques. The basic theory of TV finds applica- 
tion in every field—aeronautical radio, LHF. wide band 
operation. etc. are based on TV techniques. Your CRE 
training becomes important no matter in what direction 
vou are heading. You will find CREI training basic and 
helpful right from the start. You will learn about and 
understand such subjects as: Optics, Pulse Techniques. 
Deflection Circuits: RF, IF, AF and Video Amplifiers: 
FM: Receiving Antennas; Power Supplies: Cathode Ray. 
lconoscope. Image Orthicon and Projection Tubes: UHE 
Techniques. Television Test Equipment. ete. 


FREE SAMPLE LESSON 


Now, see for yourself! Mail the coupon ior free sample lesson and 
see how interesting it is to study at home and improve your income 
through ability the CREI way. 


“THE ORTHICON AND IMAGE ORTHICON” 


This lesson describes the development of the small, 3-inch image 
orthicon tube: 


c theory and operation of the orthicon: image orthicon 
specific features 


MAIL COUPON FOR FREE BOOKLET 





CAPITOL RADIO ENGINEERING INSTITUTE ' 
16th & Park Road. N. W., Dept. 149A, Washington 10, D. C 
Gentlemen: Please send your free sample lesson and booklet 


“Your Future in the New World of Electronics,” together with 
full details of your home-study training. I am attaching a brief 
resume of my experience, education and present position 

Check field of greatest interest 


() PRACTICAL TELEVISION ENGINEERING 





—y ~ s 
PRACTICAL RADIO ENGI- ~— TELEVISION, FM & ADVANCED AM 
7 BROADCAST RADIO ENGI SERVICING 
NEERING (AM, FM, TV) [] ADVANCED ELECTRONICS COM. 
“] AERONAUTICAL RADIO EN- MUNICATIONS 
GINEERING (-] RADIO-ELECTRONICS IN INDUSTRY 
NAME 
STREET _ si 
ee pieestiibietenne ..ZONE......STATE.. 
[1 AM ENTITLED TO TRAINING UNDER G. 1. BILL. ; 














Announcing the 
RADIO & TELEVISION 
LIBRARY 





A complete library covering everything 
in Radio and Television in over 1800 pages. 
completely illustrated! Two handsomely 
bound books (contents described below) 
in attractive slip case .. . compact. concise. 


complete! 
Over 1800 Pages $9.00 


VIDEO HAND BOOK 


Now in one great book-—all the es- 
sential knowledge of television for 
laboratory technician—experiment- 
er--serviceman . . . everyone in- 
terested in or working at television! 
Complete, up-to-the-minute intorma- 
tion arranged for quick reference 

easy to read . . . no mathematics. 
Over 900 pages . . . more than 800 
photographs, diagrams and draw- 
ings. Here are some of the subjects 
covered: Fundamentals, the TV 








ELECTRONIC BRAIN which stores 
vast amounts of information, any piece 
of which is available, was demonstrated 
last month by the Departments of Com- 
merce and Agriculture in Washington. 
Known as the Rapid Selector, the ma- 
chine was developed from principles 
originated before the war by Dr. Van- 
nevar Bush. 

The Rapid Selector makes use of 
standard 35-mm motion picture films, 
on each reel of which can be stored the 
contents of almost 500,000 conventional 
library cards. 

When the information is microfilmed, 
a predetermined code pattern consisting 
of black and white squares is simul- 
taneously printed on the film indicating 
the subject to which the information 
relates. 

The operator of the machine, wish- 
ing to obtain everything the selector 
possesses on a_ particular’ subject, 
places a master key card in the mech- 
anism. The selector’s photoelectric eyes 
then scan the film at a rate of more 
than 60,000 subjects a minute, auto- 
matically select the desired frames, and 
copy them on a separate film throvgh 
the use of high-speed photoflash tech- 
niques. 

This development is of inestimable 
value in research where all references 
in a particular field must be thoroughly 
checked before undertaking new work. 
Depending on the subject matter and 
the extensiveness of previous. re- 
searches, a hunt for references which 
took days or weeks with old methods 
can now be completed in less than half 
an hour. 

Tre selector, which can potentially be 
coded for 10,000,000 different subjects, 
uses photoelectric cells. The Rapid Se- 
lector scans the patterns of light and 





. the receiver, antennas, pro- 
ing, installation, service, test 
equipment, data, terms, etc., ete. 


RADIO DATA BOOK 


The only radio handbook of its 
kind! Covers everything in Radio 
tor lab technicians—experimenters 
servicemen—everyone and = any- 
one! Over 900 pages, 12 big sections 
with hundreds of drawings and dia- 
grams. Some of the subjects covered 
are . . . Testing, Measuring and 
Alignment . . . All about Antennas 
. Sound Systems . . . Recording 
. . « Complete Test Equ pment 
Data . . . Compleie Tube Manual 
. Charts, Graphs and Curves 
. 50 Tested Circuits . . . Codes, 
Ssmbols and Standards 
Dictionary of Radio Terms 








$5.00 








$5.00 


. 150 Basic Cireuits . . . 


- ete., ete. 








And Don't forget this month's copy of 


N 
MAINTENANCE | 


The complete trade journal devoted to sales and service 
of Radio, Video, Audio. 


Single copies 25¢c, $3.00 per year, $5.00 2 years. 





All products of 
BOLAND & BOYCE INC., Montelair 3, NJ. 
available at your 
Order now! 


BOLAND & BOYCE INC., PUBLISHERS 


are 


local distributer’s counters. 






dark accompanying each film frame 
“looking” for a particular pattern to 
match the master key inserted in the 
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machine. When the two coincide, a 
flashlamp is fired photographing the 
frame passing through the scanning 
area at that instant. 

This flash results in a copy of the 
item of information desired by the on- 
erator. When a complete reel has pas<ed 
through the machine, the researcher 
has a complete and accurate bibliog- 
raphy of the subject in a minimum of 
time. 


THEATRE TV PLANNERS were asked 
last month by the FCC for a definition 
of their plans. Letters were addressed 
by the Commission to Paramount Tele- 
vision Productions, Inc., Twentieth 
Century-Fox Film Corp., and the So- 
ciety of Motion Picture Engineers ask- 
ing that answers to six questions be 
submitted by September 2. The ,in- 
quiries were: 

1. Minimum requirements for a com- 
petitive nationwide theatre service. 

2. Proposed frequency bands. 

3. Uses of each frequency. 

4. Whether some or all functions 
could be performed by co-axial cable or 
by some other means not requiring ra- 
dio spectrum space. 

5. Whether common carriers will be 
involved. 

6. Specific plans for establishing a 
theatre TV service. 

Paramount and Fox were asked for 


reports on their experimental relay 
stations in the New. York area. 
TELEVISION RECEPTION was af- 


fected in the New York area by last 
month’s heat. Some set owners were 
getting poor pictures or none at all. 
Strange patterns of lines and rum- 
bling, gurgling sounds were reported 
by Eugene Anthony, television service 
manager for General Electric. Many 
eases of unusual long-distance recep- 
tion were reported. 


RECOPYING CAMERA 
SPEED SENSER 


INTERROGATING 
CARD HOLDER 


MIRROR SYSTEM 


This photograph of the interior of the Rapid Selector reveals the principal working parts. 
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RATTLESNAKE put station WWWR 
in Russelville, Ala., off the air for over 
an hour one day last month. A 3-foot 
rattler crawled into the tuning unit 
and caused a short-circuit. In Lyon, 
France, a camel caused another radio 
station breakdown. After the station 
went off the air, technicians discovered 
the camel calmly eating parts of the 
antenna. 


TV FILMS showing receiver owners 
how to care for their sets will be made 
for the RMA with the cooperation of 
Television Broadcasters Association, 
the RMA Town Meetings committee 
voted last month. A major purpose of 
the films will be to help reduce the 
number of nuisance calls on service 
technicians, especially those caused by 
lack of knowledge of television receiver 
capabilities and of tuning and adjust- 
ment procedures. 

The proposal was sparked by infor- 
mation gained from technicians at the 
six Town Meetings sponsored last year 
by RMA. The fiims will be made avail- 
able to all TV stations for broadcast 
at will. 


DR. VLADIMIR K. ZWORYKIN, vice 
president and Technical Consultant of 
the RCA Laboratories Division, re- 
ceived the Lamme Medal, an outstand- 
ing award for scientific and technical 
achievement, from the American Insti- 
tute of Electrical Engineers at its an- 
nual meeting at Swampscott, Mass. 

Dr. Zworykin was awarded the medal 
“for his outstanding contribution to the 
concept and design of electronic ap- 





paratus basic to modern television.” The 
award, established in 1928 through a 
bequest of Benjamin Garver Lamme, 
chief engineer of the Westinghouse 
Electric & Manufacturing Co., was pre- 
sented by Everett S. Lee, Institute 
president. 


METERED VIDEO was tried for the 
first time last month by a major tele- 
vision manufacturer, Crosley, in New 
York. The firm is offering to install 
receivers, together with a “visimeter”. 
The meter provides the purchaser with 
one hour of TV viewing for each quar- 
ter he inserts in the slot. The money 
is collected periodically and applied 
toward the purchase price of the set. 
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SERVICE CONTRACTS between tel- 
evision receiver owners and independent 
contractors are illegal in New York 
State, ruled New York Attorney-Gener- 
al Nathaniel L. Goldstein last month. 
Asked for an interpretation of the 
state statutes by the head of the State 
Insurance Department, the attorney- 
general said that independent contrac- 
tors—organizations other than manu- 
facturers or selle.s of the receivers in- 
volved—were selling insurance, under 
the legal definition. Not having com- 
plied with the requirements set up by 
the Insurance Department for insur- 
ance companies, these contractors ap- 
parently have been violating the law. 

Attorney-General Goldstein made it 
clear, however, that a contract made 
by the seller or manufacturer of a re- 
ceiver for service and parts replace- 
ment during the initial period of the 
set’s use constitutes a warranty, even 
though extra payment may be made for 
it; it is not, therefore, a violation. Such 
warranties cannot be renewed. 

As noted in the August editorial, 
many independent television service 
contractors have been going into bank- 
ruptcy because of the unexpectedly high 
costs of fulfilling service contracts. The 
New York attorney-general’s interpre- 
tation is likeiy to alter the entire struc- 
ture of the television service industry. 

The few receiver manufacturers who 
maintain their own field service organ- 
izations will be affected only to the ex- 
tent that their contracts will not be 
renewable unless they are licensed by 
the State Insurance Department. 


CRYSTALS which hold their fre- 
quency indefinitely and are more accu- 
rate than any previous types are being 
made for the armed forces, the U. S. 
Army Signal Corps announced last 
month. A revolutionary new manufac- 
turing process is expected to save large 
amounts of money because of the long 
life of the new crystals and to allow 
closer radio station frequency assign- 
ments because of their accuracy. 

The new process, developed by three 
Signal Corps physicists, Arthur C. 
Prichard, Maurice A. A. Druesne, and 
Dr. David G. McCaa, involves heating 
the crystals to approximately 900 de- 
grees F. and then cooling them slowly 
under precisely controlled conditions. 
The blank crystals are placed on a con- 
veyor belt and passed through an elec- 
tric oven for two to three hours. Cool- 
ing takes a full 24 hours. 

The high Q of the crystals will make 
smaller equipment possible by doing 
away with the need for some of the 
present amplifier stages. Used for con- 
trolling standard clocks, the crystals 
may also make possible a new, more 
accurate definition of the second. 


RADIOLYMPIA, Britain’s sixteenth 
national radio exhibition, will be held 
at Olympia Exhibition Hall in London 
from Wednesday, September 28 to Sat- 
urday, October 8. 1949. The last Radio- 
lympia was held in the autumn of 
1947. The exhibition will include all 
types of radio and electronic equipment. 



















5 SECOND HEATING 
no waiting, soves power \ 
RIGID-TIP 

latest in tip ¥ 
engineering : 
LONGER —— 
full 5% inches 
SOLDERLITE 
spotlights the work 
STREAMLINED 
perfectly 
balanced 
DUAL HEAT 
single heat 
200 watts, 
dual heot 
200/250 ud 
wotts; 

115 volts, 

60 cycles 






You can do every kind of soldering 
with this new 250 watt Weller Gun. 
Power-packed, it handles heavy 
work with ease—yet the compact, 
lightweight design makes it equally 
suited for delicate soldering and 
getting into tight spots. 

Pull the trigger switch and you 
solder. Release the trigger, and off 
goes the heat—automatically. No 
wasted time. No wasted current. No 
need to unplug the gun between 
jobs. ‘Over and under’ position of 
terminals provides greater visibility 
with built-in spotlight. Extra 5” 
length and new RIGID-TIP mean 
real soldering efficiency. 

Chisel-shape RIGID-TIP offers 
more soldering area for faster heat 
transfer, and new design gives brac- 
ing action for heavy jobs. Here you 
get features not found in any other 
soldering tool...advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 
Order from your distributor or write 
for bulletin direct. 







SOLDERING TIPS—get your copy of 
the new Weller guide to easier, faster 
soldering—20 pages fully illustrated. 
Price 10c ct your distributor, or or- 
der direct. 


Lf; 


828 PACKER STREET + EASTON, PA. 
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| Radio Manufacturers Association presi- 

| dent R. C. COSGROVE appointed an RMA 

. Town Meeting Committee to consider 
future activities in behalf of radio and 
television service technicians. ROBERT 
C. SPRAGUE, president of the Sprague 
Electric Co., North Adams, Mass., was 
named chairman of the committee. 
Other members are: BENJAMIN ABRAMS, 
Emerson Radio & Phonograph Corp., 
New York; A. T. ALEXANDER, Motorola, 
Inc., Chicago; W. R. G. BAKER, General 
Electric Co., Syracuse, N. Y.; H. C. 
Bonric, Zenith Radio Corp., Chicago; 
LEONARD F. CRAMER, Allen B. Dumont 
Laboratories, Inc., Passaic, N. J.; 
Harry A. EHLE, International Resist- 
ance Co., Philadelphia, Pa.; J. B. EL- 
LIOT, RCA-Victor Division of RCA, 
Camden, N. J.; G. M. GARDNER, Wells- 
TELEVISION Gardner & Co., Chicago; LARRY F. 
EVERY Harpy, Philco Corp., Philadelphia, Pa.; 
REQUIREMENT H. L. HOFFMAN, Hoffman Radio Corp., 

Sd os Sir wine | Los Angeles; J. J. KAHN, Standard 
| Transformer Corp., Chicago; STANLEY 

TELREX MODEL 8X-TV H. MANSON, Stromberg-Carlson Co., 
4 Boy Conical “V" Beam Rochester, N. Y.; LEsLig F. MuTer, The 

Broad Band Full Audio and Video Muter Co., Chicago; and A. D. PLAMON- 






TELREX 
MODEL 1X-BD 


Band Pass | DON, Jr., The Indiana Steel Products 
Bi-Directional Hi-Gain Low Vertical Angle, Minimum Co., Chicago. 
Conical **V"" Beam Reflections | Six Town Meetings for radio and 


Broad Band Full Audio 
and Video Band Pass 
Low Vertical Angle 


Maximum Signal to Noise Ratio 


a television service technicians were held 
12 DB Front to Back Ratio, all 


under RMA sponsorship in 1948 and 


Frequencies ies 
Non-Varying Center Impedance 150 Ohm Constant Center Impe- the early part of 1949. 
2 to 1 Front to Back Ratio dance 


Annual Pacific Electronic Exhibit will 
be held in the Exposition Auditorium 
at the Civic Center, San Francisco, Cali- 
fornia, August 30 and 31 and Septem- 
ber 1, 1949. The annual Western Re- 
gional convention of the Institute of 
Radio Engineers will meet concurrently 
in the same building. 


Uses 72, 150 or 300 Ohm 
Transmission Lines 
Universal Mounting Clamp 


Uses 72, 150 of 300 Ohm Trans- 
mission Lines 
Universal Mounting Clamp 
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emer §=6VER 12 DB FRONT TO BACK RATIO—ALL FREQUENCIES ‘See 
meme «6 NO HIGH FREQUENCY HEAD NEEDED WITH TELREX mm 


TELREX MODEL 2X-BD TELREX MODEL 2X-TV 


Bi-Directional Stacked 
Conical “*V"" Beam 

Low Vertical Angle 

Extremely High Signal to 
Noise Ratio 

Constant Center Impedance 

Uses 72, 150 or 300 Ohm 
Transmission Lines 

Universal Mounting Clamp 

FOR THE ULTIMATE IN BI- 


DIRECTIONAL GAIN. USE 
TELREX MODEL 4X BD, 







| Association of Electronic Parts And 

Equipment Manufacturers went on rec- 

| ord at its June meeting in Chicago as 
endorsing a plan to open the annual 
Radio Parts Show to all manufacturers 
who sell through distributors, regard- 
less of association membership, and 
recommended that no attendance re- 
stiictions be imposed during Show 
hours. Present Show rules require mem- 
bership in one of the five co-sponsoring 
groups to exhibit. 


Uni-Directional 
Conical **V" Beam 
Broad Band — Full 

Audio and Video 
Band Pass 
Low Vertical 
Angle, Minimum Reflections 
Maximum Signal to Noise Ratio 
4 to 1 Front to Back Ratio all 
Frequencies 
Universal Mounting Clamps 
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Radio Manufacturers Association re- 
ported that May sales of radio receiv- 


ALL TELREX ELEMENTS ARE ing tubes decreased slightly under sales 

“ MADE OF LASTING DURAL in April. Tube sales in May totalled 

iz .= * ‘ 3,488,121, compared with 13,593,164 in 
Pe For best results in any TV area, April, and brought the number of tubes 


use Telrex—the highest gain 





a sold by RMA member-companies in the 
4 /* antenna with constant center first five months of this year to 67,739,- 
impedance on all channels. Signals received at the antenna 328. ; 

are carried to the set with negligible loss and no reflections or _A breakdown of the receiving tube 
ghosts. Actual case records show Telrex antennas receiving putes shows ee geval — sold for 
satisfactorily 200 miles over land, 300 miles over all-water ge Renguonocctchd eh "a oe 
TV paths. Before you say “too remote”, check with Telrex. sold to pone . aamnden, , : 

We'll give you an impartial, based-on- _ eoprmaonten 1900 ia oes 
experience opinion— without obligation. + National Electronics Conference will be 


held from September 26 to 28 at the 
Edgewater Beach Hotel in Chicago. 


AMERICA’S ow 
OUTSTANDING 
TELEVISION Radio Corporation of America has con- 
BEAM tracted for permanent installation of 
instantaneous TV _ projection equip- 
ment soon to be installed in Fabian’s 
Brooklyn Fox Theater. 
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ASBURY PARK 10, NEW JERSEY™ 
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«RECEIVER ~ 
to help you 1 rrepare. for 

































Choichial 10,12 or 16 INCH TELEVISION iru 


Now you can get this amazingly practical aid for learning Television at home, to help 
you get started toward FASCINATING WORK...GOOD MONEY...a THRILLING FUTURE — 
in a real job, or your own sales and service business. © When you complete our regular 
home training—described below—you can build and keep a top quality commercial-type 
Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view gseuig. 
tube that gives big, bright, sharp, steady pictures. This is an optional training advan- | 
tage — designed to provide the utmost in practical “learn-by-doing” home training in — 
Television. Mail coupon for complete details. See why you owe it to your 
“Television Future” to enroll for Deforest’s Training, Inc. YOU ALSO 


Mail Coupon NOW for FREE Information! Padewedet 


See how D.T.1.’s amazingly effective methods help start you toward a se ipacotrom 
GOOD JOB or your OWN BUSINESS in one of America’s most promising Q ! 

fields — including Television, F. M. Radio, Aviation, Train, and Taxi 
Radio, Broadcast Radio, Industrial Electronics. Get modern lessons... plus 16 shipments 
of Radio-Electronic parts. Work over 300 experiments and projects — including building 
of (1) commercial-type OSCILLOSCOPE for practical T-V circuit training, (2) double-range 
R-F SIGNAL GENERATOR, (3) jewel-bearing MULTIMETER, (4) quality 6-tube SUPERHET 
RADIO. Then build and keep that big new Television Receiver. Here’s 
EVERYTHING YOU NEED for real laboratory-type training... AT HOME! 


Modern Chicago Laboratories Employment Service 


* If you prefer, you can get ALL your %* When you complete your 
prepar@ion in our new, Chicago train- training, our effective Em- 








re 


ae 


ing laboratories . . . one of the finest of ployment Service helps you 
its kind. Ample instructors get started toward a real 
. modern equipment. future in Television — Radio 

Write for details! — Electronics. 






Jon also use Home movies: MAVNIMTTGRCT TET TINT 


@ D. T. I. Exclusive! DeFOREST’S TRAINING, INC. 


D. T. I. alone includes the modern, visual 


























training aid... MOVIES ...to help you learn 2533 North Ashland Avenue, Dept. RC-F9 i 
faster, easier at home. See electrons on the t Chicago 14, Illinois rT 
march and other fascinating “hidden action” 
—a remarkable home training advantage Without obligation, give me complete facts showing : 
that speeds your progress. I how I may make my start in Television-Radio-Electronics. i 
. | 
b Name Age 
De FOREST’S TRAINING, INC. [ ; 
e ‘ . Street Apt 4 
CHICAGO 14, ILLINOIS . e i 
. : ity Zone Stat 
A DE VRY Institution . J 
ee ee 
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lon TRAP IN SYLVANIA 
TELEVISION TUBES 
ASSURES HUNDREDS 
OF HOURS FREE FROM 
SCREEN BURNS 


















Owens of television sets equipped with Sylvania Televi- 


HERE’S HOW IT WORKS... sion Picture Tubes report their screens still bright and 


eee ae ee 


unblemished after more than 1000 hours’ use. Much credit 
for this top quality performance belongs to Sylvania scien- 
tists who hold the basic patents on the magic “ion trap.” 
With this device these scientists prevented destruction of 
the fluorescent screen by heavy ion bombardment. So suc- 
cessful is this ion trap that now many other major TV tube 
makers are using it under agreements with Sylvania. 

These same Sylvania Television Tube scientists are now 
developing shorter large-screen picture tubes and special 
tubes for uhf television. Their continued research makes 
the Sylvania label your guarantee of the newest and finest 
in television picture tubes. Sylvania has a complete line of 
all-glass and glass-metal types for television and general 
purpose cathode ray applications. They are available now 
from your Sylvania Distributor. 

Write for free characteristics and TV set complement 
chart. Advertising Department, Box R-1709, Emporium, Pa. 


a 

A. Electrostatic field 

B. Ions are bent away from normal axis of 
tube by electrostatic field 

C. External magnet neutralizes the effect of 


the electrostatic field on the electrons 


D. Electrons follow a straight line 
Heavy ions are thus trapped in the electron 
gun while the electrons pass through to 


strike the fluorescent screen. 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, 
FIXTURES, WIRING DEVICES, SIEN TUBIME; LIGHT BULBS; PHOTOLAMPS 
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Yeu 1950 Feathhil 
PUSH-PULL EXTENDED RANGE 


5 OSCILLOSCOPE KIT 


Featurth 


The first truly television oscilloscope. @ Extended sweep range 15 cycles to 

Tremendous sensitivity .06 Volt RMS 70,000 cycles. 

per inch deflection. @ New television type multivibrator 
© 








Push-pull vertical and horizontal amplifiers. Sweep generator. 
Useful frequency range to 2% Mego- New magnetic alloy shield included. 
cycles.. @ Still the amazing price of $39.50. 


The new 1950 Push-Pull 5” Oscilloscope has features that seem impossible in a $39.50 oscilloscope. 
Think of it—push-pull vertical and horizontal amplifiers with tremendous sensitivity only 
six one hundredths of a volt required for full inch of deflection. The weak impulses of television 
can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing 
frequency range clear useful response at 2'» Megacycles made possible by improved push-pull 
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television. 
New type multi-vibrator sweep generator with more than twice the frequency range. 15 cycles 
to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls 
will move trace over any section of the screen for observation of any part. New magnetic alloy 
CR tube shield protects the instrument from outside fields. All the same high quality parts, 
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New 
instruction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 Ibs. Order now for this winter's use. 


CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 
A conversion for all 03 and 04 scopes is available changing them to the new push-pull ampli- 
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all 
parts. For a small investment. add the latest improvements to your present oscilloscope (Except 
C.R. Tube Shield). Shipping weight 10 Ibs. 
ee er CEE SD DU xe wc ccewecdeniiebeeseoonusas ‘ pae $12.50 

































THE NEW Weathecl” 
HANDITESTER KIT 


MORE Yeaturea THAN EVER BEFORE 


@ Beovtiful streamline Bokelite case. @ Quelity Bradley AC rectifier. 

@ AC and DC ranges to 5,000 Volts. @ Multiplying type ohms ranges. 

@ 1% Precision ceramic resistors. @ All the convenient ranges 10-30- 
@ Convenient thumb type adjust control. 300-1,000-5,000 Volts. 

@ 400 Microompere meter movement. @ Large quolity 3° built-in meter. 


The instrument for all—the ranges you need—beauty you'll enjoy for years and you 
can assemble it in a matter of minutes—an instrument for everyone. The handiest 
quality voltohmeter of all. Small enough to put in your pocket yet a full 3” meter. 
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision 
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC 
ranges of 10-30-300-1,000-5.000 Volts. Ohms ranges of 0-3,000 ohms and 0-300,000 
ohms. Milliampere ranges of 1OMA and 100MA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment_Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru- 
ment rectifier was especially chosen for linear scales on AC. 
The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement comes 
z already mounted in the case protected from dust during 
% assembly. An ideal classroom assembly instrument useful for 
¢ a lifetime. Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio. The 
only quality voltohmeter under $20.00. An hour of assembly 
saves you one-half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 Ibs 











EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 
CABLE: ARLAB-N.Y. 
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New Feathhil” 
IMPEDANCE BRIDGE KIT 


A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 


Measures Inductance from 10 microhenries to 100 henries capac- 
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 
megohms. Dissipation factor from .001 to 1. “Q’ from 1 to 1000. 


Ideal for schools, laboratories, service shops, serious experimentors. 


An impedance bridge for everyone — the most useful instrument of all, 
which heretofore has been out of the price range of serious experi- 
mentors and service shops. Now at the lowest price possible. All highest 
quality parts. General Radio main calibrated control. General Radio 
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing 








— 200 micro-amp zero center galvanometer — 14 of 1°% ceramic non- 

inductive decade resistors. Professional type binding posts with standard 
4,” centers. Beautiful birch cabinet Directly calibrated “Q” and dissipation factor scales. 
Ready calibrated capacity and inductance standards of S:/rer Mica, accurate to 14 of 1% Es 
and with dissipation factors of less than 30 parts in one million. Provisions on panel for : 
external generator and detector Measure all your unknowns the way laboratories do — with 3 


a bridge for accuracy and speed. 

Internal 6 vole battery for resistance and hummer operation. Circuit utilizes Wheatstone, 
Hay and Maxwell circuits for different measurements. Supplied complete with every quality 
ELSE TO BUY part —all calibrations completed and instruction manual tor assembly and use. Deliveries 
are limited. Shipping weight, approximately 15 Ibs. 












EE COE NES 








sok Aen & 


10,000V. H.V. 
TEST PROBE KIT 


No. 310. Extends range : 

of any 11 megohm : Ye Keathhil” 

VTVM to 3,000 and ; w 

10,000 Vole ranges. A 

necessity for television. TELEVISION 
ALIGNMENT 


tere 





Shipping W’c., 1 pound. 
ectsiannsvananebiniiia $4.50 
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: R.F. CRYSTAL KIT 


TEST PROBE KIT 
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No. 309 Kit to assemble. : £E hi 1 
= R.F. probe extends VTVM : i sage eBags o> ie 
3 P : % vision alignment generator. A 
; ange to 100 Mc. Com- , =... = wide band sweep generator cover- 
plete with 1N34 crystal. = ing all FM and TV frequencies 





Ship. Wc., 1 Ib. ... $6.50 = 0-110 and 165 to 220 Mega- 
= cycles,a marker indicator covering 
19 to 43 Megacycles, AM modu- 




















sed : lation for RF alignment — va- Wothing 

me ee : riable calibrated sweep width oes o@ Ger 
= O-30 Mc.— mechanical driven 
: Yew Weathhil” £ inductive sweep. Husky 110V. 60 cycle power transformer operated — step type output 
: attenuator with 10,000 to 1 range — high output on all ranges — band switching for each 
3 TOOL KIT range — vernier driven main calibrated dial with over 45 inches of calibration — vernier 
; Mew 0 emeios wel bh driven calibrated indicator marker tuning. Large grey crackle cabinet 1618” x 10% 
: oo aesenile vour Meath. 7-3/16” Phase control for single trace adjustment. Uses four high frequency triodes Ms 
$ Consists of Krauter diagon- SY3 rectifier — split stator tuning condensers for greater efficiency and accuracy at high 
& al cutters and pointed nose frequencies — this Heathkit is complete and adequate for every alignment need and is 
3 assembly pliers, Xcelite % supplied with every part — cabinet — calibrated panel — all coils and condensers wound, 
; screwdriver, 60 Wart LLOV. calibrated and adjusted. Tubes, transformer, test leads —every part with instruction 
—— — and Supply § manual for assembly and use. Actually three instruments in one — TV sweep generator — 

ie. Consiaste $5'95 : TV AM generator and TV marker indicator. Also covers FM band. 
& 
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Aeathhil” 
TUBE CHECKER KIT 


Features 


1. Measures each element individually 
2. Has gear driven roller chart 





5. Checks every tube element 
6. Uses latest type lever switches 
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter 
4. Complete range of filament voltages 8. Large size 11” x 14” x 4” complete 
9. Checks new 9 pin piniatures 


Check the features and you will realize that this Heathkit has all the 
features you want. Speed — simplicity — beauty — protection against 
absolescence. The most modern type of tester — measures each element 
— beautiful Bad-Good scale, high quality meter — the best of parts — 
rugged oversize 110V. 60 cycle power transformer — finest of Mallory 
switches — Centralab controls — quality wood cabinet — complete set 
of sockets for all type tubes including blank spare for future types — fast 
action gear driven roller chart uses brass gears to quickly locate and set 
up any type tube. Simplified switching cuts necessary time to minimum 
and saves valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar- 
rangement easily handles it. Order your Heathkit Tube Checker today. 
See for yourself that Heath again saves you 24 and yet retains all the 
quality — this tube checker will pay for itself in a few weeks — better 
build it now. 

Complete with detail instructions —all parts — cabinet — roller 
| chart — ready to wire up and operate. Shipping Wt., 15 lbs. 





ELSE TO BUY 








NEW MWeathiecl~ 
BATTERY | SIGNAL TRACER AND 
ELIMINATOR KIT UNIVERSAL TEST SPEAKER KIT 


SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 


ELSE 
TO BUY 


—$yso 





Experimenters and servicemen working with a 
square wave for the first time invariably wonder 
why it was not introduced before. The charac- 
teristics of an amplifier can be determined in 





seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy as signal tracing. 
The low distortion (less than 1°) and linear 
output (+ one db.) make this Heathkit equal 
or superior to factory built equipment selling 
for three or four times its price. The circuit is 
the popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20-200, 200- 
2.000, 2,000-20,000 cycles are provided by 
selector switch. Either sine or square waves 
instantly available at slide switch. All compo- 
nents are of highest quality, cased 110V. 60 
cycle power transformer. Mallory F.P. filter con- 
densers, 5 tubes, calibrated 2 color panel. grey 
crackle aluminum cabinet. The detailed instruc- 
tions make assembly an interesting and in- 
structive few hours. Shipping W't., 15 Ibs. 








Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 
7% Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well fil- 
tered rugged power supply uses heavy 
duty selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0 - 15 Volt meter indicates output. Out- 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing — can be lowered to find 
sticky vibrators or stepped up to equiva- 
lent of generator overload — easily 
constructed in less than two hours. 
Complete in every respect. Shipping 
We., 18 Ibs. 
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The popular Heathkit signal tracer has now 
been combined with a universal test speaker at 
no increase in price. The same high quality 
tracer follows signal from antenna to speaker 
—locates intermittents—defective parts quick- 
er—saves valuable service time—gives greater 
income per service hour. Works equally well 
on broadcast — FM or TV receivers. The test 
speaker has assortment of switching ranges to 
match push pull or single output impedance 
Also test microphones, pickups — PA systems 
— comes complete — cabinet — 110V. 60 
cycle power transformer — tubes, test probe, 
all parts and detailed instructions for assembly 
and use. Shipping Wt., 8 lbs 
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MORE QUALITY in 


1950 


The NEW 1950 Heathhit” 
VACUUM TUBE 


VOLTMETER KIT 


Features 


@ New 200 microampere meter. @ Accessory probes (extra) extend ranges to 
@ Uses 1% precision ceramic divider resistors. 10,000 Volts and 100 Megacycies. 
















@ Burn-out proof meter circuit. @ Modern push-pull electronic voltmeter circuit. 
@ 24 complete ranges. @ Electronic AC circuit. No current drawing 
@ Isolated probe for dynamic testing. rectifiers. 

@ Most beautiful VTVM in America. @ Shatterproof plastic meter face. 











A new Model V-2. Heathkit VTVM with new 200 microampere meter’ four oteent 
ranges—full scale linear ranges on both AC and DC of 0-3 V., 10 V., 30 V., 100 V., 300 V., and 1,0 
Accessory probe listed elsewhere in ad extends voltage range to 3, 000 and 10, 000 volts D.C New coal 
has greater sensitivity, stability and accuracy—still the highest quality features—shatterproof plastic 
full view meter face—automatic meter protection, push-pull electronic voltmeter circuit, 
linear scales—db scale—ohmmeter measures 1/10 ohm to 1 billion ohms with internal 
battery—isolated DC test prod for dynamic measurements—11 megohm input resist- 
ance on DC—AC uses electronic rectification with 6H6 tube. All these features and still 
the amazing price of only $24.50. Comes complete with cabinet—panel—three tubes— 
new Mallory switches—test prods and leads, 1% ceramic divider resistors and all other 
parts. Complete instruction manual for assembly and use. Better start your laboratory 
with this precision instrument. Shipping weight 8 lbs. Medel V-2 .. 





conannnannntee es 





Yew 1950 VERNIER TUNING R.F. #Weathact” 


SIGNAL 
GENERATOR KIT 


@ New 5 to 1 ratio vernier tuning 
for ease and accuracy. 








@ Cathode follower output for greatest 
stability. 
@ New external modulation switch— @ 400 cycle audio available for audio testing. 
. 
* 





use it for fidelity testing. Most modern type R.F. oscillator. 


@ New precision coils for greater Covers 150Kc. to 34Mc. on fundamentals 
output. and calibrated strong harmonics to 102 Mc. 





The most popular signal generator kit has been vastly improved—the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 
The new features double the value—think of being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil- 
lator modulates R.F. signal and is available externally for audio testing. The new 5 to 1 
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The 
coils are already precision wound and calibrated. Uses turret type coil and switch 
assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated 
and comes complete in every detail—cabinet—tubes-—coils—beautiful two color cali- 
brated panel and all small parts—new step-by-step pictorial diagrams and complete 
instruction manual make assembly a cinch even for novices. Why try to get along with 
out a signal generator when you can have the best for less than a twenty 
dollar bill. Better order it now. Shipping weight 7 Ibs ee $19. 50 
CONVERSION KIT FOR G-1 GENERATORS 
Conversion kit for G-1 generators for vernier tuning and external modulation includes 


new high band coil for greater output. Gives all the features of new G-5 listed 
above. Order G-5 Conversion Kit No. 316 bane $4.50 
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Aeathhil” 
ELECTRONIC SWITCH KIT 


DOUBLES THE UTILITY OF ANY SCOPE 





ELSE TO BUY 





An electronic switch used with any oscilloscope provides two 
separately controllable traces on the screen. Each trace is controlled 
independently and the position of the traces may be varied. The 
input and output traces of an amplifier may be observed one beside 
the other or one directly over the other illustrating perfectly any 
change occurring in the amplifier. Distortion — phase shift and 
other defects show up instantly, 110V. 60 cycle transformer oper- 
ated. Uses 5 tubes (1 6X5, 2 GSN7’s, 2 6SJ7’s). Has individual 
gain controls, positioning control and coarse and fine sweeping rate 
controls. The cabinet and panel match all other Heathkits. Every 
part supplied including detailed instructions for assembly and use. 
Shipping Wt., 11 Ibs. 





* CABINET 
| EXTRA 


i7 


Yeu feathhil” 


A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it’s ready to play 


— uses super regenerative circuit — 110V, 
60 cycle transformer operated — two gang 
tuning condenser — slide rule calibrated 
dial — two tubes — complete instructions 


including pictorial enable even beginners 
to build successfully. Shipping We., 4 Ibs. 


Beautiful mahogany cabinet for FM 
Tuner (shown above) extra .............$3.75 


- $1473 








Weathhcl” 


g* TUBE ALL WAVE 


RADIO KIT 


An ideal way to learn radio. This kit is com- 
plete ready to assemble, with tubes and all other 
parts. Operates from 110V AC, Simple, clear 
detailed instructions make this a g radio 
training course. Covers regular broadcasts and 
short wave bands. Plug-in coils. Regenerative 
— Operates loud speaker. Shipping Wt., 
bs. 


— Headphones per set... 








Mahogany Cabinet... 





Power factor scale 








@ Bridge type circuit — , 1 
@ Magic eye indicator ; 
@ 110 V. transformer 


Measures resistance 
Measures leakage 
Checks paper-mica- operated 
electrolytics @ All scales on panel 
Checks all types of condensers, paper-mica-electrolytic-ceramic over 
a range of .00001 MFD to 1000 MFD. All on readable scales that 
are read direct from the panel. NO CHARTS OR MULTIPLIERS 
NECESSARY. A condenser checker anyone can read without a 
college education. A leakage test and polarizing voltage for 20 to 
m4 volts provided. Measures power factor of electrolytics between 
% and 50%. LLOV. G60 cycle transformer operated complete with 
ae and magic eye tubes, cabinet, calibrated panel, test leads 
and all other parts. Clear detailed instructions for assembly and use. 
Why guess at the quality and capacity of a condenser when you 
can know for less than a twenty dollar bill. Shipping Wt., 7 Ibs. 





Heathhit 
HIGH FIDELITY 








ORDER BLANK 











AMPLIFIER KIT | HEATH CO 





SHIP VIA 














FROM. ——Parcel Post 
— Express 
BENTON HARBOR —Freight 
MICHIGAN __Best Way 
Quan. DESCRIPTION Price Totol 














Build this high fidelity amplifier and 





save two-thirds of the cost. 110V. 
60 cy. transformer operated. Push pull 





output using 1619 tubes (military 
type 6L6’s), two amplifier stages using 





a dual triode (6SL7), as a phase in- 





verter give this amplifier a linear re- 
production equal to amplifiers selling 














for ten times this price. Every part 
supplied; punched and formed chassis, 





transformers (including quality out- 
put to 3-8 ohm voice coil), tubes, 





controls, and complete instructions. 
Add postage for 20 Ibs. 




















12” PM Speakers for above... .$6.95 


Mahogany Speaker Cabinet, 
See OSE OO secicccconed $8.75 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 





Add Technical Training to Your Practical Experience and Get Your “Ticket” in a FEW SHORT WEEKS 
It’s EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME 


Thousands of new jobs are opening up—FM, Television, 


Mobile 


Cominunication Systems. These are only a few of the radio fields 


which require licensed radio technicians and operators. 


Get your 


license without delcy. Let Cleveland Institute prepare you to pass 


Your FCC Ticket is Always Recognized in ALL Radio Fields as Proof of Your Technical Ability 


More than ever before an FCC Commercial Operator License is a 
sure passport to many of the better paying jobs in this New Wor.d 


of Electronics. 


“Have found and accepted a position 
at KWAD in Wadena, Minn 

I am indebted to CIRE for I se- 
cured this position through the help 
of the CIRE Job Finding Service. I 
had six other offers from stations 
receiving my employment application 
and CIRE reference. I am sin- 
cerely under obligation to you.’ 

Student No. 2760 AT 


Employers always give preference to the license 


FCC license examinations, and hold the jobs which a license en- 
titles you to, with CIRE streamlined, post-war methods of coaching 


and training. 


holder, even though a license is not required for the job. Hold an 


FCC "ticket" 


CIRE Job-Findine Service Brings Amazing Offers of Jobs! 


“I am working at WRJM as trans- 
mitter engineer, and I received this 
position in r sponse to one of the em- 
pioyment applications sent me upon 
completion cf my course and the re- 
ceiving of my Diploma. I received my 
lst class Radiot*lephone License on 
March 2, 1949. 

I want to express my sincere appre- 
ciation to the staff of CIRE.’ 

Student No. 2608 AT 


Look At The Job Opportunities You Will Have 
When You Get Your FCC Ticket! 


Forestry and conservation 
Ambulances and hospitals 
Gas and electric utilities 
Gas and oil pipe lines 
Private automobiles 
Street railways 

Taxicab fleets 


Bus and truck fleets 
Police and fire depts. 
Telephone companies 
Merchant marine 
Highway Patrol 
Railroads 

Airlines 


LOOK AT THESE AVERAGE PAY SCHEDULES 


FOR BROADCAST JOBS (Reported by FCC Nationwide Survey) 


Position 
Transmitter Engineer 
Studio Engineer 
Chief Engineer 


Other jobs requiring FCC commercial licenses pay 
similar salaries. 


Big Stations _ Little Stations 


$4800 $3000 
5000 3650 
7700 4300 


Mail Coupon At Once 
GET ALL 3 FREE 


Saal 
J CLEVELAND INSTITUTE OF RADIO — pwr 


Approved for Veteran Training under 
eee ee ee ee 





Desk RE-9 4900 Euclid Bidg., Cleveland 3, Ohi 


| want to know how | can get my FCC ticket in a few short weeks by training at home in spare time. 3 3. 
Send ay Oo amazing new FREE booklet ' 


‘Money Making FCC License Information" 


‘‘Thanks for the Application for Em- 
ployment you recently prepared for 
me. I found satisfactory «mployment 
I submitted 57 letters, enclosing the 
resume you supplied. I received 17 
l¢tters indicating my application was 
filed for future reference; 3 telephone 
calls, and one letter requesting per- 
sonal int«rviews 
As a result, I am employed in a 
development engineering capacity 
Student No. 4235 NB 


and the job is yours! 


“I now hold ticket Number P-10- 
3787, and holding the license has 
helped me to obtain the type of job 
I've always dreamed of having. Yes 
thanks to CIRE, I am now working 
for CAA as Radio Maintenance Tech- 
. a far better salary than 
I've ever had before. I am ss 
grateful.’ Student No. 3319N12 


Get this 


AMAZING NEW BOOKLET 










1. Bill of Riahts” 
Mee eee ee ee oe 


(Address to Desk No. to avoid delay) 


, as well as a FREE 
Ares FCC-type exam and FREE booklet ‘How to Pass FCC License Examinations (does not cover exams i 
for amateur license). 
| Name t 
Address t 
EE ee ne ee ae ee aa ae ID 6 aici: nictcee onal ili alee ie inte lelene aes 
oO Veterans check for enroliment information under G. |. Bill NO OBLIGATION—NO SALESMEN 


1 Tells of Thousands of 


Brand-New Better Pay- 
ing Radio Jobs Now 
Open to FCC License 
Holders. 


2. Tells How We Guar- 
antee to Train and 
Coach You Until You 
Get Your FCC Iii- 
cense. . 


Tells How Our Amazing 
Job-FINDING Service 
Helps You Get The Bet- 
ter Paying Radio Job 
Our Training Prepares 
You To Hold. 
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How to Get Into Radio 


. . . The radio-electronic field needs more 
good men than ever before .. . 


HIS is the time of the year when young graduates 
‘ write to editors for advice on getting a position. 


These career-minded young people, as a rule, 
have had good grades and are anxious to enter 
their chosen field. 

Hardly ever do they have any practical experience, 
hence their inquiring letters, of which we receive many 
during the early part of every summer. Here is a 
sample: 


Dear Editor: 


About a year ago I became very interested in 
audio equipment and its design. However, because 
of my very limited experience I have been unable to 
obtain a position in this field. I attended a Mid- 
west technical institute for one and one-half years 
and was graduated recently. I believe that I made a 
good record there as far as scholastic achievement 
is concerned. What I would like to know is how to 
go about approaching a manufacturer and getting 
him interested in my abilities. That is the big 
problem; most companies are afraid to try anyone 
who does not have a maximum of experience. 


FRANK B. BURNS 
Forest Park, Illinois 


We have, in past editorials, broached this subject, 
which keeps recurring from time to time.* 

The answer is not too difficult, though it is not sim- 
ple. We have a favorite recommendation to make, and 
it has in the past brought good results for many. 

Employers are always busy and often hardboiled, 
particularly when it comes to inexperienced graduates. 
An applicant should know first of all that his remunera- 
tion cannot be very high so long as he is a beginner. 
He should realize that if he is fortunate enough to get 
into a firm, he will probably represent a loss for several 
months, during which time he has to learn. If the ap- 
plicant has real aptitude that loss may be slight—one 
of a few days’ orientation. But that loss may be a total 
one—of both time and wages—if the firm decides that 
the new employe cannot make the grade. 

In other words, as an apprentice, the recent graduate 
should be willing to take anything that he can get dur- 
ing that period, keeping the long view in mind. This is 
one of the important considerations that must always 
be remembered. 

Now, in trying to get a hearing either in person or 


* See editorial “Radio As a Vocation”, April, 1948. 
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By HUGO GERNSBACK 


by mail, submitting an ordinary application is usually 
valueless. Most employers routinely get hundreds of 
these. They are rarely considered seriously unless the 
employment manager has a lot of time on his hands, 
which few have. 

The inexperienced applicant, therefore, must take 
other means to get attention. One of the best ways to 
get it is to learn all about the products of the manufac- 
turer he wants to go with. 

Suppose you want to get a position with the XYZ 
Radio Corporation. First send for their literature, par- 
ticularly on the subject that you know most about. If 
you are interested in audio as is our correspondent, 
one lead might be a speaker manufacturer. After read- 
ing all the manufacturer’s literature, it would be an 
excellent idea to write a special thesis composed, not 
in form of an ordinary letter, but as a well typed 
manuscript, neatly stapled together like a legal docu- 
ment. Put all the thoughts vou have on the manufac- 
turer’s product into this manuscript—and do not be 
afraid—if the case warrants it—to criticize if you feel 
that it could be improved. 

Put all your best thoughts and ideas into this pres- 
entation. After you have finished, rewrite it one or 
more times to be sure that it is letter-perfect. Then 
sign it with your name and address and send it by first- 
class mail to one of the officials of the corporation. 

You should, at the end of the manuscript, state in a 
few words that you are available for employment and 
would like an interview. 

A presentation of this type is almost certain to vet 
an answer. It may however not get you a job imme- 
diately. You may have to try this routine on half a 
dozen or more manufacturers before you succeed, But 
in the end you are certain to get somewhere because 
every wide-awake manufacturer is always looking for 
men of ability and ingenuity. 

Furthermore even if there is no opening at the time, 
the manufacturer—if impressed with your presenta- 
tion—will probably keep it on file and communicate 
with you later, if a vacancy occurs. 

Remember: the more valid'y interesting, the more 
striking you can make your original application, the 
more certain vou are to get a favorable hearing. 

The interesting feature of this method is that it costs 
nothing except your time. Even this will not be wasted 
for the simple reason that the more of these applica- 
tions you make, the more knowledge you acquire about 
the field in which you are interested. 

Many who have tried the system have found that it 
pays excellent dividends. 
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RANIUM, discovered in 1789 by 
the German scientist Martin H. 
Klaproth and named for the 
planet Uranus, was hardly more 
than a scientific curiosity until 1902 
when the Curies extracted radium from 
pitchblende, which also contains ura- 
nium. Since this time, deposits of ura- 
nium-bearing ores have been found in 
almost every country in the world and 
in most of the United States. Unfor- 
tunately, most of the deposits are very 
small or contain such low-grade ores 
as to make mining unprofitable. Prior 
to the war, some of them were worked 
as sources of radium and of uranium 
for use primarily in such industrial ap- 
plications as hardening steel. 

In the postwar atomic age, uranium 
and other radioactive minerals have at- 
tained a new high in value. So much so, 
in fact, that the Atomic Energy Com- 
mission has offered a $10,000 bonus for 
the discovery of a new deposit and pro- 
duction therefrom of at least 20 tons of 
ore assaying 20% or more of uranium 
oxide. Furthermore, they guarantee 
$3.50 per pound for delivery of high- 
grade uranium ores. 

Unlike many minerals, uranium- 
bearing ores are not easily recognizable 
by sight. Radioactive minerals may be 
detected in a number of ways, the most 
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effective of which is through the use 
of a Geiger-Muller counter. 

Prior to the war, G-M counters were 
large, expensive instruments seldom 
seen outside of a few laboratories. Dur- 
ing the war, lightweight portable count- 
ers were developed for atomic research 
and uranium prospecting. Typical of 
these is the Forty-Niner, a development 
of the Forty-Niner Corporation, of De- 
troit, Mich. 

This counter uses a standard circuit 
consisting of a G-M counter tube, am- 
plifier, and high-voltage supply. The 
counter tube is housed in the end of 
a 3-foot probe equipped with a 4-foot 
extension cord. This construction en- 
ables the operator to explore crevices 
or the surface of the earth from a 
comfortable position. The power supply 
and amplifier are in a 4 x 5 x 6-inch 
metal box weighing 4% pounds com- 
plete with three standard 1%-volt flash- 
light cells and two small 67 14-volt bat- 
te ies. 

Radioactive materials are detected by 
listening for an increase in the num- 
ber of clicks heard in headphones or the 
speaker supplied with the counter. This 
speaker consists of a single 1,000-ohm 
headphone mounted in a small metal 
case that clamps over a shoulder strap. 
Standard headphones provide a louder 








Description of a G-M counter 
suitable for detecting ores 


containing radioactive metal 


By ROBERT F. SCOTT 


signal and may prove more convenient 
to use under some conditions. 

The circuit of the Forty-Niner is 
shown in the diagram. The counter 
tube, a Victoreen type 1B85, is capaci- 
tively coupled to a 1T4 pulse amplifier 
that drives the headphones or speaker. 
The operation of this section of the 
circuit was covered in the article “Pros- 
pecting for Uranium Ores Using G-M 
Counters,” in the July, 1949, issue of 
RADIO-ELECTRONICS. 
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Forty-Niner, the complete schematic diagram 
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The high-voltage supply for the 
counter tube consists of a 5,000-cycle 
relaxation oscillator using a neon lamp, 
a 1A5 pulse amplifier, and a 1T4 high- 
voltage rectifier. The output of this os- 
cillator is differentiated and amplified 
by the 1A5. The amplified pulses are 
taken from the plate of this tube and 
rectified by the 1T4 rectifier. The volt- 
age is taken from the filament of the 
1T4 and filtered by the .05-uf capacitor 
and the 35-megohm resistor. 

The output voltage may be varied be- 
tween 150 and 1,200 volts by adjusting 
the high-voltage control. The voltage 
should be adjusted to approximately 
800 volts for proper operation of the 
1B85. This condition is met by adjust- 
ing the control for a background count 
of about 45 clicks per minute. The 
voltage control permits the operator to 
adjust the instrument for proper opera- 
tion even after the B-batteries have 
aged considerably. 

The Forty-Niner uses two small 67.5- 
volt B-batteries and three standard 1.5- 
volt flashlight cells. Both kinds of bat- 
teries are commonly used in personal- 
type radios and are readily available 
in most small communities and trading 
posts. All other components, except the 
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The Forty-Niner disassembled, showing power supply-omplifier, shoulder speaker, G-M tube. 


1B85 and high-voltage coil can be re- 
placed at most radio service shops. 
A high-pitched whistle can be heard 
in the phones when the counter is in 
use. This whistle, probably caused by 


feedback in the 1A5 amplifier and hav- 
ing no particular function in the count- 
er, can be removed by shunting a .01- 
uf capacitor across the phone jack if it 
proves annoying to the operator. 


Information For Prospectors 


List of assay stations to which you may send ore 
samples and a bibliography of prospecting data 


Uranium Assay Stations 

Prospectors for uranium seldom have 
the facilities or knowledge for evaluat- 
ing the qualities of supposed ore de- 
posits themselves, so must send sam- 
ples of the mineral to assay stations 
for tests. Listed below are 12 places 
designated by the Atomic Energy Com- 
mission which will assay your samples 
free of charge. 

A sample of rock securely wrapped, 
clearly labeled, and fairly represent- 
ing the entire deposit, should be 
shipped to the nearest of these stations. 
Samples should weigh at least 1, and 
not more than 10, pounds. 

It is not advisable to send large 
numbers of specimens on mere specula- 
tion; unnecessarily overburdening the 
testing stations, will delay reports on 
everybody’s samples. Reliable radiation- 
counter test or equally satisfactory 
evidence should determine the prospec- 
tor’s decision to send his sample. Re- 
sults are sent only to the person sub- 
mitting the sample. 

Questions are frequently asked, in- 
cidentally, about a possible danger to 
health in uranium deposit areas. The 
AEC states explicitly that uranium 
mining is no more dangerous than 
mining other minerals unless a rock 
bearing a high concentration of ura- 
nium is held against the body for a 
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very long time. In deposits discovered 
thus far, the concentration of radio- 
active substance is never high enough 
to create danger of radiation sickness. 


U. S. Geological Survey 
Geochemistry & Patveloay Branch 
Building 213, Naval Gun Factory 
Washington, D. C 


Chief, College Park Branch 
Metailurgical Division 

U. S. Bureau of Mines 
College Park, Maryland 


Chief, Rolla Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Rolla, Missouri 


Chief, Salt Lake City Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Salt Lake City, Utah 


Division of Natural Resources, 
Department of Agriculture, 
County of San Diego 

4005 Rosecrans Street 

San Diego 10, California 


Idaho Bureau of Mines & Geology 
Moscow, Idaho 


Chief, Albany Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Albany, Oregon 


Chief, Tuscaloosa Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Tuscaloosa, Alabama 


Chief, Tucson Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Tucson, Arizona 


Nevodo Stote Analytical Laboratory 
University of Nevada 
Reno, Nevodo 
Note: This agency will test samples 
from the State of Nevada only. 


Supervising Engineer 
Metallurgical Division 
U. S. Bureau of Mines 
Reno, Nevada 


Montano Bureau of Mines and 
Geology 
Butte, Montona 


Books For Uranium Prospecters 


HANDBOOK OF URANIUM MINERALS, by 
Jack Dement and H. C. Drake. (Mineralogist Pub- 
lishing Co., Portland 15, Oregon)....... ....$2.00 


YOU CAN FIND URANIUM, by Joseph L. Weiss 
and W. R. Orlandi. (J. B. Weiland & Co., San 
Demme BE, COMED ccccccovcescccecoccess $2.00 


PROSPECTING FOR URANIUM (U. S. Atomic 
Energy Commission and U. 8S. Geological Survey). 
For sale by Supt. of Documents, U. S. Government 
Printing Office, Washington 25, D. C. ....... 30¢ 


RADIOACTIVE URANIUM AND THORIUM, 
compiled by John W. Anthony. (Arizona Bureau 
of Mines. University of Arizona, Tucson, Ari- 
zona.) . $40046000060000808 0460808 


PROSPECTORS’ GUIDE FOR URANIUM AND 
THORIUM MINERALS IN CANADA. (Mines. 
Forests and Scientific Services Branch, Bureau of 
Mines, Department of Mines and Resources, Ot- 
tawa, Canada) .gratis 


TARLES OF FLUORESCENT AND RADIO- 
ACTIVE MINERALS, compiled by Robert L. 
Herschey. (New Mexico Bureau of Mines and Min- 
eral Resources, Socorro, N. M.).......... gratis 


A GUIDE TO URANIUM PROSPECTORS IN 
MICHIGAN, by B. E. Kennedy. (Michigan De- 
partment of Conservation, Geological Survey Di- 
vision, Lansing 13, Mich.)...... . gratis 
to vesideuts of state, 506 to nonresidey te 
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Courtesy N. Wood Counter Laboratory 


A pair of laboratory-type Geiger-Muller tubes. 


GAIN a new tube has appeared 
on the radioman’s_ horizon. 
Called the Geiger counter or 
Geiger-Mueller tube, it is not 
strictly new, any more than the 
cathode-ray tube which was popular- 
ized by television. The cathode-ray 
tube was old when the triode was in- 
vented; and the Geiger counter was 
originated about the same time as the 
cathode-ray tube—in 1908. But it took 
the atomic age and the demand for 
uranium to bring it into mass produc- 
tion and onto the service technician’s 
bench. Radiation detection today is an 
important subject not only for scien- 
tists, but for students and prospectors 
as well. 

But what is radiation detection? And 
what does a radiation detector do? We 
all know vaguely and confusedly what 
radiation is. We use indiscriminate 
terms when talking about it. For in- 
stance, we speak of cathode rays and 
light rays as if they were the same 
thing. But cathode rays are streams 
of electrons—fine particles of elec- 
tricity, or matter if you like. Light 
rays, on the contrary, are electromag- 
netic waves, and as far as we know 
contain no particles of anything. 

The rays we are talking about in 
this article are those emitted by the 
top-heavy and unstable atoms of such 
heavy mineral elements as uranium, 
thorium, and radium. These elements 
are continually breaking down and 
changing into other kinds of matter. 
In the process, certain parts of the 
original atom are not only not used; 
are in fact expelled with almost unbe- 
lievable force. These “rays” are of three 
kinds: alpha, beta, and gamma (A, B, 
and C to a Greek). 

The alpha ray is exactly the same 
thing as the nucleus of a helium atom. 
The beta ray is simply our old friend 
the electron, disguised under a Greek 


The Geiger Counter 


How Does it Work ? 


Anyone with an understanding 


of radio circuits can grasp 


the fundamentals of counters 


By ERIC LESLIE 


name. And the gamma ray is an X-ray 
(a very shortwave, powerful one). 
The three rays come out of their 
atoms with a few million volts of en- 
ergy behind them and speed through 
the air or other material ahead until 
they are stopped by collisions with at- 
oms in their paths. The heavy alpha 
rays have the shortest range—3 or 4 
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Fig. |—G-M tube output is a series of pulses. 


inches in ordinary air. The lighter beta 
rays get a little farther, but it is the 
gamma ray which is the dx addict of 
the nucleonic world. Gamma rays from 
uranium have been detected through 50 
feet of rock, though equally strong rays 
have been cut off by 3 feet of a par- 
ticular kind of earth. 

It is their slowing down and being 
stopped by collisions with bits of mat- 
ter (atoms of the air’s gases, for ex- 
ample) that give us a chance to detect 
them. That’s where the Geiger counter 
comes in. 


What is a Geiger counter? 

When a ray hits an atom of gas head 
on, it is likely to ionize it (knock an 
electron loose, and thus break it up). 
Normally the negative electron and 
positive ion would drift back together 
again, and the atom would reform. But 
if the atom is in a space between two 
highly charged electrodes, the electron 
is attracted toward the positive elec- 
trode and the positive ion toward the 
negative one. A Geiger counter is just 
such a pair of charged electrodes. 

In its simplest form, the negative 
electrode is a cylinder and the positive 


electrode is a wire running down its 
center. The whole is sealed in a glass 
cylinder, evacuated, and a _ certain 
amount of gas inserted. This is the 
form in which it was invented by Gei- 
ger and Rutherford in 1908, and the 
original atrangement is recognizable in 
the accompanying photographs of mod- 
ern counters. When a ray breaks up 
some of the atoms of gas in the tube, 
the negative electrons move to the posi- 
tively charged: central wire and the 
positive ions drift more slowly to the 
negative outside cylinder, where they 
find free electrons and become atoms 
again. 

This process is equivalent to a mi- 
nute flow through the tube, and, by 
using a resistor in series, we can use 
this flow to produce a voltage drop at 
the grid of a tube (Fig. 1). Any radio- 
man can go on from here. Some of the 
tubes have a large “window” at the 
end, which gives them a different ap- 
pearance, but the principle is the same. 

So that’s all there is to a Geiger 
counter. In fact, it’s more. The counter 
doesn’t need to be a cylinder and wire 
—M.I.T. shows visitors a fork and 
spoon hung in a partially exhausted 
chamber. The combination counts beau- 
tifully. Even the partial vacuum and 
gas content is not always necessary. 
Some counters work in air, and others 
in gases at pressures greater than at- 
mospheric. All are for specialized ap- 
plications, of course. 
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Fig. 2—Anode voltage sets mode of operation. 
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Some radiomen have wondered if 
they mightn’t even find an old receiv- 
ing tube or two in the junkbox that 
would function as a Geiger counter. We 
wouldn’t like to bet—either way! Quite 
possibly a gassy 80 might act—given 
the right voltages—as a pretty fair 
counter. And how about the old 45’s? 
Some people used to insist that they 
ma ‘e usable phototubes. 

The easy way to get a Geiger count- 
er that you know will work is to buy 
one. It will contain the right amount 
o* the right kind of gas, and you will 
know beforehand how much voltage to 
put on it. 

For—like a lot of other apparently 
simple things—the Geiger counter isn’t 
uctually simple! For example, we can, 
by changing the voltage on it, make 
the same tube act as three different 
instruments: an ionization chamber, a 
proportional counter, and a true Geiger- 
Mueller tube. 





The Nuclear Instrument & Chemical Corp. DI1. 


The Geiger plateau 

Suppose, starting with a counter, 
some radioactive material (a luminous 
watch dial), and a variable voltage sup- 
ply, we note the number of counts per 
minute as the voltage is increased. 

Nothing happens till we reach a cer- 
tain voltage (determined by the size 
of the tube, the gas it contains and 
other factors, but usually around 300 
in commercial models). The tube starts 
counting. (See Fig. 2.) Below this volt- 
age the electric field was not strong 
enough to attract to the center wire 
the electrons freed by ray collision. 
Now they are going to the center wire, 
where enough of them will produce a 
negative pulse that can be detected. 
What we have at this point is an ioniza- 
tion chamber. It is used mostly to de- 
tect alpha particles, which produce 
large numbers of ions during their 
short run. Beta or gamma rays would 
seldom release enough electrons to reg- 
ister a pulse. 

As the voltage is raised further, we 
get an increasing number of counts. 
Elect:ons released by ray collisions are 
moving toward the center wire with 
enough speed to knock off other elec- 
trons and increase the ionization. The 
number of electrons is no longer the 
number knocked loose by the ray, but 
a multiple of it. Because the size of the 
negative pulses on the center wire is 
thus proportional to the number of 
collisions, this range of voltages is 
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called the proportional region and a 
tube working in it a _ proportional 
counter. 

As we continue to raise the voltage 
we reach a point at which an increase 
does not cause an advance in the num- 
ber of counts. This is the Geiger region. 
It is believed that within this range of 
voltages the atoms are in such a crit- 
ical state of strain that knocking a 
single electron off one of them will 
start a whole chain reaction of col- 
lisions, so that the number of electrons 
which reach the central wire is about 
the same if the ray releases one elec- 
tron or ten thousand. This Tormnsend 
avalanche, named after the man who 
first explained it, is the reason tor the 
great sensitivity of the Geiger counter. 
A single collision may produce a count. 

The range of voltages over which 
true Geiger action takes place is the 
Geiger plateau, or simply the plateau. 
If we raise the voltage further, the 
tube just conducts continuously. It has 
passed its striking voltagc. 


Quenching action 

Geiger counters are described as self- 
quenching or nonself-quenching, de- 
pending on whether or not they de- 
ionize and become ready for the next 
count without outside help. The non- 
self-quenching tube is filled with a 
simple gas made of one kind of atoms, 
such as argon or neon. On each count, 
as the electrons rush toward the cen- 
ter wire, the heavier positive ions 
move more slowly toward the negative 
cylinder. Their collisions with the cyl- 
inder (and a series of other compli- 
caied actions) may dislodge secondary 
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Fig. 3—Tube is quenched by a negative pulse. 


electrons from it, which starts the dis- 
charge up again, so the tube continues 
to pass current. 

A nonself-quenching tube can be 
quenched by putting a very high re- 
sistance in series with the supply lead. 
As soon as a discharge starts current 
flow, the drop across the resistor low- 
ers the voltage between wire and cyl- 
inder to a point where ions cease to 
travel, or drift so slowly as not to kick 
loose any other electrons. 

The disadvantage of this method is 
that the very high resistance needed 
(100 megohms has been used) makes 
the counter’s time constant very long. 
If another ray arrives during the long 
recovery time, the tube will not be able 
to count it. This period of insensitivity 
is called dead time. 
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A quicker method is to use a circuit 
which puts a sharp negative pulse on 
the positive center wire immediately 
after ‘each count. Such a circuit is 
shown in Fig. 3, part of a portable 
counter schematic printed in this mag- 
azine August. 1948, page 64. The pulse 
from the counter goes to the grid of 
triode Vi-b. is amplified and passed to 
anothe stage for further amplifica- 
tion. But the output of V1-b is also 
coupled back to the grid of Vi-a in a 
multivibrator circuit, so as to produce 
a strong negative pulse in the plate 
circuit of Vi-a, which is also coupled 
to the center wire of the counter. The 
negative pulse drives the center wire 
negative enough to quench the dis- 
charge, and the tube is ready for ac- 
tion again. 

A tube can be made self-quenching 
by putting in it a small amount of some 
more complex gas, such as acetylene, 
chloroform, or ammonia. This slows the 
ions to such an extent that secondary 
electrons are not produced. (It’s really 
not as simple as that, but that is the 
end result.) About 10% (by volume) 
of alcohol vapor added to the gas makes 
a tube quench automatically, although 
other mixtures can be and are used. 

Both types of counters have their ad- 
vantages and disadvantages. A_ self- 
quenching tube needs no special cir- 
cuits, and is better adapted to light 
portable equipment. On the other hand, 
the very action of quenching “wears 
out” the heavy gases, breaking them 
down into simpler ones that will not 
quench. Thus a self-quenching tube has 
a definite life span, usually measured 
in millions of counts, while the nonself- 
quenching type lasts indefinitely. 


Other distinctions 

Tubes are also known as _ alpha-, 
beta-, or gamma-ray detectors. Since 
alpha rays are so commonly detected 
with ionization chambers, we hear more 
about beta and gamma rays in connec- 
tion with Geiger counters. The differ- 
ence is in the “window” through which 
the rays get into the tube. The gamma 
ray is more penetrating than any othe: 
type, and is not particularly interested 
in the material from which the tube is 
made. The beta ray being more easily 
discouraged, counters for beta 


rays 





Tracerlab tubes with removable beta shields. 
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Build This Geiger Counter 


No 300-volt batteries are used in this in- 


strument. Cost of constructing it is small 





This radiation detector is built in a war surplus case and powered by low-voltage batteries. 


E—and_ several of our 
friends—had long desired 
to build an electronic ura- 
nium prospecting device, 
and that ambition was fired by the 
article “Prospecting for Uranium Ore” 
in the July issue. The desire was 
heavily damped by the cost of the trio 
of 300-volt batteries which seem to be 
required in all published descriptions 
of Geiger counters. The rest of the 


equipment—including the Geiger tube 
itself—can be bought for considerably 
less than the high-voltage batteries 
alone. We decided that our prospector 
must have a cheaper voltage supply. 

Several types suggest themselves. 
The batteries would have had the great 
advantage of simplicity. Just put ’em 
in and start up. That is, if you feel 
like putting up $33 every time you 
need a new set, which under prospect- 


THE GEIGER COUNTER—HOW DOES IT WORK? 


(Continued from previous page) 


have very thin windows of glass or 
mica, usually at the end of the tube. 
These count gamma rays as well, of 
course; if it is necessary to find the 
number of beta rays, the tube can be 
operated for a definite time with a 
beta-ray shutter (thin piece of alumi- 
num) over the window, then for the 
same length of time without it. Any 
increase in number of counts will be due 
to beta rays. (Subtract the first count 
from the second for total beta-ray 
count.) 


Other differences 

Geiger counters vary in a number of 
other ways. Tubes with special gas 
mixtures are made to detect special 
types of particles. Other than those 
mentioned, protons, photoelectrons, pho- 
and -utrons are possibly the 
most important particles detected by 
the counter. 

Sensitivity increases with the diam- 
eter of the tube, but so does the voltage 
required to make it operate. The pres- 
sure (vacuum) and the gas used may 


tons, 


also have some effect on the operating 
voltage. 

The Geiger counter is not the only 
type of ray detector; scientists would 
probably not even consider it the most 
important one. But it is the only one 
that interprets the individual ray track 
into language that can be understood 
by an electronic amplifier. As such it 
is the one most interesting to the elec- 
tronic technician. 





Nucleonic Corp. of America type GM-IW tube. 


By FRED SHUNAMAN 
AND CARL KIEHL 


ing conditions would likely be more 
often than theory would indicate. And 
they make a heavy pack. 

A vibrator pack is cheap, rugged and 
long-lived. But it is heavy, like the bat- 
teries, and as yet no parts designed for 
Geiger counter use are generally avail- 
able. An r.f. pack would probably work 
but again, no coils nor exact data are 
available. Other types of supplies have 
been suggested, including multivibra- 
tors, relaxation circuits (Electronics 
December, 1943) and Ford coils (The 
Review of Scientific Instruments, De- 
cember, 1937). Some of them show 
great promisce, but considerab'e experi- 
mental work would be needed to make 
them usable in a _ practical portable 
circuit. We decided on a vibrator unit, 
especially as we found that a readily 
available photoflash transformer could 
be vsed with it. 

The Geiger tube was another item 
hard to get on short notice. Apparently 
they are being sold faster than they are 
being made! The one obtained was an 
Amperex 151-N. It is a small tube, not 
as sensitive as some of the big jobs, 
but has the advantage of requiring a 
lower voltage. The one we have has a 
plateau from 500 to 800 volts, though 
it seems to work better toward the 
800-volt end. The whole equipment was 
designed, however, wich the idea of 
making it usable with any standard 
Geiger tube. 

An old AN/PRS-1 mine detector sup- 
plied an excellent case for the power 
supply and one for the detector head, 
as well as a handle. The connector 
cable was discarded in favor of a new 
one (Geiger counters use anywhere up 
to 1100 volts) but the old connectors 
were used. The split rings that hold the 
plug and receptacle in place were care- 
fully pried out and new wires soldered 
into place. 

The little transmitter was removed 
from the head, and a piece of Lucite 
fastened over it, as shown in the photo- 
graph. Through the Lucite is seen the 
chassis, a flat piece of aluminum with 
turned-up edges, and just the tip of 
the Geiger tube. The watertight fittings 
on the battery box were considered val- 
uable, and though a new switch, po- 
tentiometer, and cable were installed, 
the fittings were preserved carefully. 
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The vibrator pack 


The power supply (Fig. 1) is of the 
vibrator type, using a 2-volt portable- 
radio storage cell, now available at 95¢ 
and up from surplus houses. Due to 
difficulty in getting a vibrator quickly, 
one from an old G-E LB-530-X portable 
radio was used. It is synchronous and 
has seven prongs, thus accounting for 
the peculiar socket numbering. Several 
2-volt vibrators are manufactured; it 
will be easier and cheaper to buy a 

on-synchronous type. 

The U.T.C. photoflash transformer 
was built to deliver 2,200 volts from 4 
or 6 volts, and has 4- and 6-volt taps. 
With the 2-volt vibrator across the en- 
tire 6-volt winding, something over 700 
vo.ts d.c. (depending on the bleeder) 
is obtained. Putting the vibrator across 
the 4-volt taps raises the d.c. voltage to 
near 1,000. Thus this power pack can 
be used for most types of Geiger tubes. 

Rectification was a serious problem. 
An 0Z4 was tried first, but voltage drop 
across it was too great. Apparently it 
requires a certain current density to 
become effective. An ordinary 3Q5— 
with its filament well insulated from 
ground—was then tried and gave excel- 
lent results. It was operated with the 
screen tied to the plate and the control 
grid floating. Later we found that a 
tube with one side of the filament cut 
out worked equally well, at a saving of 
half the filament current, which is well 
worth while. 


Filtering was not difficult. A .02-nf, 
1,600-volt capacitor was placed across 
the whole bleeder, acting as the input 
filter capacitor. Another was connected 
between output and ground. Since the 
bleeder consists of a potentiometer and 
resistor in series, with the output taken 
from the arm, that part of the poten- 
tiometer which is between the moving 
arm and high voltage becomes the 
series resistance element in the filter. 
The system was effective, reducing rip- 
ple to a low level. Later addition of a 
1-uf, 1,000-volt, oil-filled capacitor 
(fastened to the back of the chassis) 
brought the ripple down almost to in- 
audibility. This refinement, while pleas- 
ant, was not necessary, for the low 
original ripple interfered very little 
with the sharp clicks which indicate 
radiation. 

Strong r.f. hash persisted till the bat- 
tery input filter was added. This is 
the coil and pair of capacitors shown 
at the right of the chassis in the rear- 
chassis view. The coil was wound of 18 
turns of ordinary hookup wire on a 
lead pencil, then slipped off the pencil 
and soldered to a convenient pair of 
lugs on a terminal strip. Neither wire 
size nor number of turns is in any way 
critical. The 0.5-uf capacitors are of 
the type used in car radios. It was nec- 
essary to shield the choke from other 
wiring by mounting it outside the 
chassis, with a very short lead running 
through to the vibrator terminal. This 
lead can be seen between the farther 
capacitor and the vibrator. Note that 
the hole through which it runs was 
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drilled as close as possible to the ter- 
minal to which it runs. 

Some of the ripple returned when 
the set was put into its box, indicat- 
ing that the choke was radiating to the 
battery leads. The ideal arrangement 
would be to enclose both filter and 
vibrator in a shielded can. 

Exact voltages will always depend to 
some extent on the individual trans- 
former (and vibrator), and bleeder con- 
stants will have to be set by experi- 
ment. We set the potentiometer near 
its middle position and juggled fixed 
resistors till the Geiger tube was re- 
ceiving 650 volts, putting it at the cen- 
ter of its plateau. Other voltages are 
needed, of course, for other tubes. 

The power supply was mounted on an 
L-shaped chassis of aluminum, cut to 
fit on the two uprights that held the 
AN/PRS-1 amplifier. Other pieces of 


125 
piece of Lucite, below the first, insu- 
lates live connections from ground. 
There is high voltage across the block- 
ing capacitor between the G-M tube’s 
anode and the grid of the amplifier 
tube, so it was made of two small ce- 
ramic 100-uuf units in series. 

The two leads to the tube are evel 
in spaghetti and brought through the 
small sub-chassis on which the 1U5 is 
mounted. 

The amplifier hookup requires no 
comment, except for the part played 
by the diode. 

It produces regeneration and_ in- 
creases sensitivity. When a_ negative 
pulse from the counter reaches the tube 
grid, the amplified pulse in the plate 
circuit is immediately impressed on the 
diode through the coupling capacitor. 
Electrons drawn by the diode have to 
get to ground through the grid resistor, 
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Fig. 1—This is the schematic diagram of the power-supply components inside the main case. 


metal were broken off. A new double- 
pole, single-throw switch was mounted 
in place of the old one, and the potenti- 
ometer was likewise replaced with a 
1-megohm unit. The old phone lead was 
used, and a new cable put in, using the 
watertight feedthroughs and switch 
cover of the old instrument. 


The search head 


The head consists of the Geiger tube 
and a l-stage amplifier (Fig. 2). The 
tube is electrically and mechanically 
connected with a pair of fuse clips 
mounted on a piece of Lucite. A second 


causing a voltage drop across it that 
drives the grid still more negative. All 
this happens while the plate current is 
still going down, and causes a greater 
dip in it and a sharper click in the 
headphones. 

The plate-diode coupling capacitor is 
a trimmer from an old i.f. transformer; 
exact capacitance is un-important. 

The 1U5 filament is operated through 
a 10-ohm resistor from the 2-volt stor- 
age cell. The resistor is installed in the 
power-supply compartment. B-supply to 
the plate and screen comes from the 
67.5-volt Minimax, also in the power- 





Photograph of complete instrument disassembled shows inside of probe and top of chassis. 
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supply compartment. Screen voltage is 
dropped through a 470,000-ohm resistor, 
which like the two 5.1l-megohm resist- 
ors used as grid leak and diode resistor 
and that of 4.7 megohms in the counter’s 
positive lead, are all %-watt units. 
The parts for the head were mounted 
on a piece of aluminum just wide 
enough to extend across the lower third 
of the cylinder, thus being supported on 
its rim. This chassis was held in place 
with two bolts put through two holes 
drilled in the aluminum casting which 
held the original chassis. It was neces- 








sary to saw this casting level; however 
it is unnecessary to give details, as 
there is no particular reason for build- 
ing the head into a mine detector unless 
one happens to be readily available. In 
fact, the most intriguing head would be 
one built in the form of a small cylin- 
der, that could be slipped inside of a 
piece of light 1-inch aluminum pipe. 


The results 


The equipment was taken out for a 
day’s prospecting trip in Magnet Cove, 





This shows batteries, connectors, bottom view of chassis and side view of the search head. 


CAMERA REGISTERS 





Dr. Franz Urbach of Eastman Kodak adjusts camera and apparatus for taking pictures by heat. 








D 
These photos of a conventional duo-diode vacuum tube were taken thermoradiographically. 
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Fig. 2—G-M tube and amplifier are in probe. 


Arkansas. This area is a sort of nat- 
ural mineralogical museum where any- 
thing may be expected. No uranium 
was discovered on that trip or on later 
ones to other interesting-looking spots. 
Checked with a small quantity of 
watch-paint compound, the instrument 
reacts very decisively. Its normal back- 
ground (cosmic-ray) count of 5 to 7 
per minute goes up when the tube is 
brought within a few feet of the paint, 
and becomes near-continuous when it 
is held a few inches away. 

The equipment is rugged and can be 
knocked around, but is a trifle heavy 
to carry on a hot day, though light 
compared to the original mine detector. 
It also carries better at the side, with 
a strap through the convenient V- 
shaped channel pieces on the cover and 
slung over the opposite shoulder, than 
with the GI harness. Probably the ideal 
solution would be a small r.f. unit 
operated with a single Minimax and 
two flashlight cells. If it would work! 


HEAT 


HOTOS A through F of a dual rec- 
p tifier tube were taken by means of 
the heat of the plates and filament. The 
apparatus in the large picture is part 
of a new technique known as thermo- 
radiography developed by Dr. Franz 
Urbach of Eastman Kodak Labora- 
tories. 

The thin white sheet in front of the 
camera is coated with a phosphor which 
glows when struck by ultraviolet light. 
When heat is focused on the phosphor 
sereen by the circular mirror, the effi- 
ciency of the phosphor in converting 
ultraviolet to visible light is decreased 
in proportion to the heat. Variations in 
heat show on the screen as shadows. 

The camera made the small photos 
with a duo-diode furnishing the heat. 
In photo A, the diode was not turned 
on. In photo B, an image was reflected 
to the screen by visible light. 

Photo C was taken when the filaments 
had just been turned on. Their hot énds, 
not shielded by the plates, are visible. 
With one plate carrying rated current, 
photo D was taken. In photo E both 
plates are energized. 

After the tube had been in action 
some time, the glass envelope absorbed 
enough heat to give off radiations of its 
own. Photo F shows the thermoradio- 
graph of the envelope. 

The process will be used for measur- 
ing heat and for determining the dis- 
tribution of heat over various types of 
surfaces. 
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Twelve New 


NUMBER of new tubes, some 
of them especially slanted to 
television applications, have 
arrived on the market. Besides 

the television types, greatest interest is 
in miniatures and low-power, high- 
frequency, communications tubes. 

A complete line of tubes for replace- 
ment in television receivers has been 
announced by Sylvania. Made to more 
critical specifications than standard 
tubes, they are designed to reduce the 
number of television service calls now 
required for tube replacements. 

The marking “Television Tube” on 
the base (see photo 1) marks the new 
series, which will include the 1B3-GT, 
6AG5, 6AL5, 6BG6-G, 6J6, 6K6-GT, 
7B4, 7B5, 7C5, 7F7, 7H7, 7N7, and 7Z4. 
Prices will be slightly higher than for 
the corresponding tubes manufactured 
for broadcast use. 

Three new television tubes, an- 
nounced by Hytron, are the 6BQ6-GT 
(photo 2), 25BQ6-GT and 1X2 (photo 
3). The BQ6 types are designed for 
horizontal deflection amplifiers in tele- 
vision receivers, and are constructed to 
withstand the high peak interelectrode 
voltages found in these circuits. The 
plate is brought out through the top of 
the tube. The 6BQ6-GT has a 6.3-volt, 
1.2-ampere filament, while the 25BQ6- 
GT uses 0.3 ampere at 25 volts and is 
designed for sets with series-operated 
filaments. Other characteristics are 
identical. Tubes operate with 250 plate, 
150 screen, and —22.5 grid volts. Plate 
current is 45 ma and transconductance 
5,500 umhos. 

The 1X2 is a miniature, filament-type 
rectifier designed to supply high voltage 
to the cathode-ray tube in sets using 
either r.f. or flyback power supplies. 
Filament current is 200 ma at 1.25 
volts, making it possible to operate the 
filament with r.f. current in power sup- 
plies designed for the purpose. Maxi- 
mum d.c. load current is 1 ma, and peak 
inverse voltage 15,000. The drop across 
the tube—measured at the near-peak 
current of 7 ma—is 100 volts. 

The 19BG6-G (photo 4), announced 
by the General Electric Co., is a beam- 
power amplifier tube designed for op- 
‘ration at high surge plate voltages for 
short periods. Its characteristics make 
it especially useful in horizontal deflec- 
tion circuits of larger television receiv- 
‘rs, and it may be used with picture 
tubes operating at voltages up to 10,- 
100. The 19BG6-G operates with 500 
volts on the plate and d.c. plate current 
~ 100 ma. Peak heater-cathode voltage 
s 250, with heater either positive or 
negative with respect to cathode. 

In the subminiatures, Raytheon an- 
nounces the 1AD4 (photo 5), a fila- 
nent-type pentode with performance 
approaching that of many heater- 
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Photos |, 2, 3, and 4—Sylvania television tube, Hytron 6BQ6-GT and 1X2, and G-E 19BG6-G, 


cathode types. This new tube has an 
average plate current of 3 ma at 45 
volts plate and screen supply. It is a 
sharp-cutoff pentode, shielded for r.f. 
applications, and has a_ transconduc- 
tance of 2,000 umhos. The filament 
draws 100 ma at 1.25 volts. 

Four new subminiatures, comprising 
a complete portable battery-receiver 
complement, have been issued by Syl- 
vania (photo 6). They include the 1AD5 
sharp-cutoff r.f. pentode, the 1E8 penta- 
grid converter, the 1T6 diode-pentode, 
and the 1AC5 output pentode. All fila- 
ments are rated at 1.25 volts and 40 
ma. Plate voltages can range from 30 
to 67.5. 

In the communications field we have 
the 5763 (photo 7), an RCA tube, and 
the GL5670 (photo 8), put ont by Gen- 
eral Electric, both low-pewe1 tubes de- 
signed to operate at a plate voltage of 
300. The GL5670 is esnecially designed 
for dependability in applications where 
operation is intermittent and conditions 
are rugged, such as mobile communica- 
tions. The heater will stand a great 
number of off-on cycles. It is similar to 
the 2C51. 

The 5763 is a v.h.f. beam-power tube 
with a maximum plate dissipation of 12 
watts and is designed to operate up to 
175 me with full input. Transconduc- 
tance is 7,000 umhos. It can deliver 
about 7 watts in class-C service at 50 
me. It is also recommended as a fre- 
quency multiplier. It is recommended 
for low-power mobile and aircraft trans- 
mitters. When used in high-altitude air- 
craft, the No. 2 pin (no internal con- 
nection) should be removed from the 
socket to prevent arcs between plate 
and grid. Pins 1 and 3 respectively. 

A particularly interesting type is 
the RCA 5794 u.h.f. oscillator triode 
(photo 9). The unique appearance of 
this tube is due to the fact that its 
tuned circuits are integral with the 
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tube itself. It has 


grid-cathode and 
grid-plate resona- 
tors within it. The 
screw on the side 
is for adjusting the 
frequency to 1,680 
me, and the top pro- 
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Photo 5—1AD4. Photo 6—1AD5, 1E8, 1T6, 1ACS5. 





Photo 7—The 5763. 
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Photos 8, 9—The GL-5670 and the 5794. 
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Photos courtesy Valpey Crystal Corp. 


This generator contains an ultrason‘c oscillator and amplifier. The transducer is a crystal. 


LTRASONICS, formerly some- 
times called supersonics, is that 
branch of acoustics concerned 
with audio frequencies higher 

than the upper range of human hearing, 
that is, frequencies of 20,000 cycles and 
above. There is no generally accepted 
upper limit of the ultrasonic spectrum. 
The nature of the equipment employed 
is the sole determinant of the output 
frequency. 

Ultrasonic waves are usually pro- 
duced in one of two ways—with mag- 
netostrictors or quartz crystals. (There 
are many other possible, but less com- 
mon, methods.) Fig. 1 is a diagram of a 
magnetostrictor. The principle on which 
it operates is that any magnetic rod or 
tube undergoes minute variations in 
length under the influence of a mag- 
netic field parallel to its long axis. This 
phenomenon of magnetostriction (also 
known as the Joule effect) is a reversi- 
ble one, therefore, such a_ metallic 
rod subjected to an alternating mag- 
netie field, will vibrate longitudinally 
(lengthen and shorten) and emit sound 
waves from its ends. Maximum power 
transfer occurs when the frequency of 
the alternating current is the same as 
the natural frequency of the rod, as 
might be expected. 

In the instrument shown in Fig. 1 the 
magnetic field is produced by the triode 
oscillator. The magnetic rod is placed 
in the tank circuit. The variable capaci- 
tor C permits tuning the oscillator fre- 
quency until it is the same as the nat- 
ural frequency of the rod. Best results 
are obtained when the rod is initially 
magnetized, because the change in 
length is greater for a given change in 
flux density than is the case with un- 
magnetized rods. This is the reason for 
the polarization (biasing) voltage fed 
to L 

Various types of metals, such as 
nickel, monel metal, and invar, have 
been employed for the rod. Use of solid 
rods results in a low conversion factor 
of electrical to sound energy, because of 


the hysteresis and eddy-cur”ent. losses. 
These can be reduced by ising a thin- 
walled, longitudinally split tube. 

The major limitation of the magne- 
tostriction oscillatoy is that its upper 
frequency limit is restricted by the low 
natural frequency of the rod. To obtain 
higher frequencies, shorter rods must 
be used. To generate ultrasonic waves 
having a frequency of 50,000 cycles, a 
nickel rod must be about 5 cm (2 
inches) long. Lengths shorter than this 
are both difficult to mount and difficult 
to excite. Somewhat higher frequencies 
may be attained by employing rods of 
different shapes. It is also possible to 
obtain higher frequencies by using har- 
monies of the rod’s fundamental fre- 
quency. However, this is accompanied 
by a loss of power output. 

For these reasons, quartz-crystal os- 
cillators are used widely where higher- 
frequency ultrasonic waves are desired. 
Frequencies up to about 50 me may be 
obtained with these instruments. This 
limit is due to the fact that there is a 
minimum thinness to which quartz crys- 
tals can be cut. The lower limit of 
quartz crystal oscillators is in the order 
of 50 ke because of the difficulty in se- 
curing and exciting thick crystal blocks. 
The natural frequency of any crystal 
depends upon the thickness and the par- 
ticular electrical axis used. Fig. 2 is the 
circuit diagram of a typical, commer- 
cially designed, quartz-crystal, ultra- 
sonic generator. The basic principle of 
operation is exactly the same as that 
of the crystal cutting heads used in mak- 
ing disc recordings. The alternating os- 
cillator output is applied to the quartz 
crystal, causing the latter to oscillate 
mechanically in step with the current 
alterations. The crystal is coupled to a 
metallic diaphragm from which the ul- 
trasonic waves are emitted. 

As can be seen in Fig. 2, the genera- 
tor is essentially a 6AG7, crystal-con- 
trolled, electron-coupled oscillator which 
is capacitance-coupled to a pair of par- 
allel-connected 807’s in the power out- 


Part XI—Ultraso- 
nie waves destroy 
bacteria and help 


cancer sufferers 


By EUGENE J. THOMPSON 


put stage. The electron-coupled oscil- 
lator, in which the screen-grid is used 
as the plate together with the cathode 
and the control grid to form a triode 
oscillator, is useful because it reduces 
the loading and coupling effects of the 
next stage. To shield the plate of the 
tube from the cathode and the contro! 
grid, the screen is operated at r.f. 
ground potential, putting the cathode 
and control grid above ground. The 
output from the plate is regulated by 
the changes of potential of the control 
grid and cathode. The effects of loading 
changes are not great because of the 
small effect which the plate voltage has 
on the plate current of screen-grid 
tubes, and because the plate is not itself 
in the oscillating circuit. 

The oscillator requires no tuning 
when used with crystals from 100 to 
800 ke. The crystal used for controlling 
the oscillator frequency is matched to 
the ultrasonic crystal within 0.1%. The 
load crystal can be coupled directly to 
the plate circuit with a step-up induct- 
ance or by a link and co-axial cable. 
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Fig. I—A simple magnetostriction oscillator. 
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Woves are propagated by crystal in oil bath. 


De-coupling is employed to prevent 
radiation through the power leads. The 
plate circuit of the power output stage 
is tuneable and can be made to cover 
a wide frequency range with plug-in 
coils. 

The power output is between 50 and 
100 watts. This unit is essentially a 
low-power generator. Of course, higher- 
wattage instruments are possible—and 
available—depending on the require- 
ments of the user. The instrument in 
Fig. 2 is designed for small all-around 
laboratory work by a reasonably intel- 
ligent technician. Because of its low 
power output, the danger of injury, 
which is encountered in higher-powered 
units, is not a problem. 

Although the many interesting phe- 
nomena observed with ultrasonic waves 
are due to their short wavelengths— 
which range roughly between 6 cm and 
2 x 10° em—the effects which they ex- 
ert are not directly related to fre- 
quency. However, the biologic effects 
cannot be duplicated with audible sound 
frequencies, that is, longer wave- 
lengths. In general, the waves are prop- 
agated in a liquid medium, commonly 
oil (see photo of oil immersion jar) 
above. 

Ultrasonics has many applications, 
the best known of which is probably 
Sonar, the system of underwater direc- 
tion-finding employed in World War II 
to locate enemy ships. In Sonar equip- 
ment the ultrasonic waves are modified 
to make them directional. With two ex- 
ceptions, this is not the case in medical 
techniques. 

The main medical applications of 
ultrasonics are four: 

1. To paralyze or destroy bacteria. 
This property is used in sterilizing vac- 
cines and other biological products 
which are to be injected into the body. 
(Exactly how the waves destroy bac- 
teria is not known. A foremost theory 
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is that the troughs and crests of the 
very short waves set up areas which 
vary greatly in their pressures, very 
close to one another. This is thought 
literally to tear the bacteria apart. An- 
other theory is that bacteria get 
trapped in cavities formed in the liquid 
by the enormous pressure differential 
between the troughs and crests of the 
waves. The gases in the liquid migrate 
to these low-pressure areas, forming 
submicroscopic bubbles in the bacteria 
which cause them to burst.) 

2. To break up crystals of such prep- 
arations as the sulfa drugs, thereby 
increasing the surface area, and mak- 
ing them more effective. 

Ultrasonic waves focused with quartz 
crystals generate enormous amounts of 
heat at the focal point of the sound 
beams. This has given rise to two addi- 
tional applications: 

3. Diathermy. As pointed out in a 
previous article, the object of diathermy 
equipment is to get the heat into the 
deeper tissues of the body where the 
treatment is desired. This can be done 
by setting the focal point of the ultra- 
sonic equipment so that it is within the 
tissues. 

4. Cancer treatment. This is an ap- 
plication which is now under intensive 
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investigation. The proponents of ultra- 
sonics believe that it is superior to 
radium or x-ray treatments because the 
latter cannot be focused to any great 
extent and hence destroy healthy as 
well as cancerous tissue. 

At any rate, the unique properties 
of ultrasonic waves are a certain guar- 
antee that they will probably not only 
be used more extensively in medical ap- 
plications of increasing scope, but will 
also be retained for their present appli- 
cations, as well as find many uses in 
the industrial field. 





Crystal transducers may be used up to 50 mc 
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Fig. 2—A larger ultrasonic generator using a quartz crystal to produce the vibrations. 


New Telephone Reeorder 


HE Tele-Magnet, manufactured by 

Mohawk Business Machine Corp., 
New York, is the newest electronic tele- 
phone message recorder. It is auto- 
matically operated by an _ incoming 
telephone call in the absence of the 
subscriber. The ringing signal causes a 
magnet to raise the telephone handset. 
A phonograph record answers the call, 
giving the name and address of the 
company. It also informs the calling 
party that he has 30 seconds to record 
his message. (Thirty seconds has been 
found sufficient for most phone mes- 
sages, but this time can be increased 
if desired.) 

When the owner returns, he can tell 
at a glance how many messages have 
been recorded, switch on the wire re- 
corder, and listen to them at his con- 
venience. The voice is reproduced by a 
loudspeaker built into the metal cab- 
inet. 

The wire recorder has a capacity of 


seventy-two 30-second phone messages. 
The device employs 10 tubes. A jack is 
provided for plugging in a separate 
microphone for general recording pur- 
poses. The phonograph record may be 
changed as often as the owner may 
desire. 

The Tele-Magnet can be manually 
operated as a straight wire recorder 
and may be used for recording both 
sides of a telephone conversation. 











Television News 











By JESSE DILSON* 


HE best answer to the question, 
“What’s new in television?” is 
“intercarrier modulation.” A num- 

ber of manufacturers have already 
produced receivers using the system 
and it may soon dominate the market. 
Actually, the basic idea of intercar- 
rier modulation is simple. The new sys- 
tem is contrasted in the block diagrams 
of Fig. 1 with the orthodox television 
setup. The conventional receiver of Fig. 
l-a has only one stage in which the 
sound carrier and video carrier co-exist 
-the r.f. section. After conversion to 
the intermediate frequencies, the two 
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Fig. |—Intercarrier and standard contrasted. 


i.f. carriers—the sound frequency- 
modulated, and the video amplitude- 
modulated—are separated and amplified 
in different i.f. amplifier strips, and 
each is demodulated by its own detec- 
tor, the video signal passing on to the 
video amplifier and then to the picture 
tube while the audio signal passes on 
to the audio amplifier. 

In the intercarrier system (see Fig. 
1-b) the two carriers go along together 
as far as the video amplifier, and 
it is not until this stage that the 
two are separated. To begin with, the 
sound and picture carriers are broad- 
cast from the transmitter with the cen- 
ter frequency of the sound carrier 
higher than the video carrier frequency 
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by 4.5 me. Both are picked up by the 
receiver antenna, and both are ampli- 
fied in the r.f. section. The unmodu- 
lated signal of the local oscillator beats 
with both carriers to produce a fre- 
quency-modulated sound i.f. of 21.25 
me and an amplitude-modulated picture 
i.f. of 25.75 mec, with the difference in 
frequency of 4.5 me still maintained. 
Both these i.f. signals pass through a 
common i.f. amplifier. 

The diode detector following the i-f. 
amplifier demodulates the picture i.f. 
signal in the usual way, producing a 
video signal. It acts like the first 
detector in a superheterodyne to give 
in its output a beat frequency of 
4.5 me. This 4.5-me signal is frequency- 
modulated, varying around its center 
frequency in exactly the same way as 
the original sound carrier. It is this 
signal which in the intercarrier system 
enters the sound detector. 

The 4.5-me signal is prevented from 
carrying the full amplitude changes of 
the picture i.f. by attenuating the 21.25- 
me sound i.f. signal to a level which 
makes it small in comparison with the 
amplitude of the picture i.f. It has been 
found that best reception is obtained 
with the i.f. passband as shown in Fig. 
2, with the response in the neighbor- 
hood of the sound i.f. center frequency 
at not more than 10% of the level at 
the picture i.f. carrier. Furthermore, 
as Fig. 2-b shows, this curve should 
be reasonably flat 100 ke either side of 
the 21.25me point. If this condition 
were not met, the diode detector would 
work as a slope detector, partially de- 
modulating the sound frequency varia- 
tions into a signal which would be am- 
plified in the video amplifier and passed 


on to the picture tube as interference. 
An absorption trap, tuned to a point 
slightly above the 21.25-me region, acts 
to depress the curve to produce the 
“shelf” shown in the curve of Fig. 2-b. 

Why the amplitude modulations of 
the 4.5-me signal will be negligibly 
small if the sound i.f. level is properly 
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Fig. 2—I.f. responses of two receiver types. 


attenuated, can be explained with the 
help of Fig. 3. If two unmodulated 
waves A and B of unequal frequencies 
are mixed, at some moment the two 
will be in phase and reinforce each 
other, and at another moment they will 
be out of step and oppose each other. 
If the amplitude of B is small com- 
pared with that of A, a wave C will 
result—that is, an amplitude-modulated 
carrier whose envelope is a wave with 
the small amplitude of B and with a 
frequency equal to the difference in 
frequency between A and B. Now, if 
wave A should change in amplitude, 
the amplitude variations in C will re- 
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main much the same as before, provided 
A ,is always large compared to B. 

if B is frequency-modulated, the en- 
velope of C will vary in frequency ex- 
actly to the extent that B varies, since 
the frequency of C is equal, at any 
moment, to the difference between the 
frequencies of A and B at that same 
moment. In this example A represents 
the picture i.f. signal, B the sound icf. 
signal, and the envelope of C the 4.5-me 
signal. After detection, then, the 4.5-me 
signal will have small variations in 
amplitude, but will change in frequency 
as fully as the sound i.f. signal changes. 

To step up this weak signal to the 
point where it can properly drive the 
sound detector, it must be amplified. 
This is done by the 4.5-me amplifier 
shown in the block diagram of Fig. 1. 
The amplifier has a limiter action 
which keeps the 4.5-me level constant 
despite changes in amplification of the 
i.f. stages caused by the operator’s 
manipulation of the contrast control. 
Since the 4.5-me signal is carried 
through the video amplifier, it will ap- 
pear on the grid of the picture tube, 
causing an interference pattern, unless 
it is eliminated. A trap between the 
video amplifier and the picture tube 
does the job effectively. 

The schematic diagram of Fig. 4 
shows in some detail the setup of cir- 
cuits following the last i.f. amplifier in 
a typical intercarrier receiver. The 
resonant circuit on Cl and Li is the 
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Fig.3—How AM is removed from sound signal. 


absorption trap already mentioned 
which is tuned to the 21.25-me sound 
i.f. and which is designed to shape the 
luw shelf in the response curve of Fig. 
2. The output of the video amplifier is 
the noint of separation of sound and 
video. The series circuit of C2 and L2 
is across the entire plate load of the 
video amplifier tube; and with L ad- 
justed so that the two resonate at 4.5 
me, the 4.5-me voltage output of the 
video amplifier fed to the picture-tube 
cathode is too weak to appear in the 
screened image. Although the 4.5-me 
voltage across both C2 and L2 is low, 
the drop across L2 alone is relatively 
large for that frequency. This voltage 
is strengthened in the 4.5-me amplifier, 
and is demodulated by the ratio detec- 
tor. 

Alignment of the intercarrier re- 
ceiver differs in only a few details from 
that of the orthodox television set. Lf. 
stages are stagger-tuned in much the 
same way as in the conventional re- 
ceiver. Sound traps in both receivers 
are tuned to the same frequency and 
can be aligned in like manrer. The 4.5- 
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Fig. 4—A schematic of the sound and video detectors of one typical intercarrier receiver. 


me trap and the tuned circuits of the 
ratio detector can be simultaneously 
set by feeding an unmodulated 4.5-me 
signal to the grid of the video amplifier, 
hooking a vacuum-tube voltmeter from 
point A in Fig. 4 to ground with one 
end of C4 temporarily disconnected, 
and tuning L2, L3, and L4 for maxi- 
mum reading on the meter. 

A glance at the block diagrams of 
Fig. 1 shows one very obvious advan- 
tage—economy. With no sound i.f. strip 
necessary, the manufacturer—and, of 
course, the public—is saved the price of 
three tubes together with their circuit 
components. This also saves the serv- 
ice technician trouble. There is no sound 
i.f. to align. 

Oscillator drift, which in the con- 
ventional television set means poor 
sound, is no problem in the intercarrier 
system. With the 4.5-me difference be- 
tween sound and picture carriers fixed 
at the transmitter, the sound signal 
entering the ratio detector is always 
at that frequency, regardless of oscil- 
lator variations. If the oscillator should 
shift, both sound and picture i.f’s will 
change by the same amount, and the 
4.5-me difference between the two will 
remain unchanged. Elaborate circuits 
to keep the oscillator stable are un- 
necessary. 

This fact is also responsible for the 
absence of a fine tuning control on 
intercarrier receivers. This control, 
which in conventional receivers consists 
of a small variable capacitor in the 
oscillator tuned circuit, is needed to 
correct for the shifting in the sound 
if. carrier encountered in switching 
from one channel to another. In the 
intercarrier receiver, such a control is 
generally superfluous. 

On the other side of the ledger are 
these drawbacks: For one thing, 100% 
modulation of the picture carrier causes 
it to disappear momentarily. Of course, 
with the absence of one of the two 
heterodyning carriers, the 4.5-me sound 
signal vanishes, and with it the sound. 
Suppose, in a televised scene, one very 


bright point—say, a spangle on a per- 
former’s dress—appears. The video sig- 
nal corresponding to that point would 
be almost zero, as shown by A in Fig. 
5, which shows the r.f. video carrier. 
And at that point, the amplitude of the 
carrier is practically zero. Such a 
bright point is likely to persist in the 
televised scene for at least several sec- 
onds. If the sound disappears and re- 
appears once per frame, that is, once 
every '4 second, 60-cycle hum may be 
heard in the speaker. 

Then there is the problem of phase 
modulation at the television transmit- 
ter. Unless special precautions are 
taken, the phase of the video carrier is 
likely to be modulated along with its 
amplitude. The 4.5-me signal is sure to 
be similarly affected and to be demodu- 
lated into sound interferences. 

The solution to these difficulties is 
in the hands of the broadcaster. The 
first, of course, can be prevented by 
proper monitoring, so that the carrier 





Fig. 5—Zero video modulation blanks sound. 


amplitude may not be allowed to fall 
below 10 of its maximum (peak of 
the syne pulse) value. Prevention of 
the second is a matter of adding the 
proper equipment to the transmitter. 
It has been found that the components 
of the video signal within the audible 
range are much reduced in strength, 
and that therefore phase shifts of up 
to 15 to 20 degrees can be tolerated 
by the intercarrier receiver. That nei- 
ther of these problems is serious is 
shown by the ever-increasing number 
of intercarrier receivers on the market. 
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TELEVISION TRANSCRIPTIONS 


Teletranscriptions add variety to pro- 





Fig. |—Photographing the monitor. Edge of 
a monitor tube may be seen in the rear rack. 


OR greatest economy in network 

telecasting, each station in a net- 

work must be supplied with the 

program originating at the main 
studio. At present, co-axial and micro- 
wave links do not provide adequate 
service for the major television net- 
works. The networks have solved this 
problem by recording studio programs 
on film. This film, together with its 
accompanying sound, is sent by air ex- 
ijpress to each network affiliate who 
‘does not get service from the co-ax and 
microwave relay routes. 

Even where an electronic link is 
available to a network affiliate, it is 
often desirable to use film teletranscrip- 
tions either because the cost of co-ax 
service is very much higher than that 
of film, or because of the flexibility of 
programming possible with film. 

Film makes it possible for a station 
to rebroadcast transcriptions of many 
programs otherwise unavailable to it, 
as in cases where the desired program 
takes place either on some other net- 
work or at some impractical time on 
its own network. 

At Du Mont we have been working 
on the problem of recording television 
programs on film for a good many 
years. I shall outline the path followed 
and the general results which have 
been achieved, as well as how the sys- 
tem is now being used. 

The first attempts at recording tele- 
vision programs on film were made with 
a standard silent, 16-mm spring-wound 
camera operating at 16 frames per sec- 
ond. With the low light intensity of 
early television monitors, it was neces- 
sary to use the fastest film emulsion 
available at that time( approximately 
100 Weston). The nonsynchronous ac- 
tion of the camera, combined with the 
synchronous 30-frame-per-second tele- 
vision image, resulted in a film tran- 
scription which contained banding or 


*Division Manager, Television Receiver Mfg. 
Division, Allen B. DuMont Laboratories, Inc. 


grams of stations outside relay network 
By RICARDO MUNIZ* 


horizontal lines of over- and under- 
exposure caused by the uneven match- 
ing of the odd and even television 
fields recorded on each frame of the 
film. 

Next we tried running the camera 
at 15 frames per second with a syn- 
chronous motor. This eliminated the 
banding, and recorded every “other” 
frame of the television transmission, 
thus reducing the resolution or defini- 
tion to one-half of the transmitted 
image. It was still impossible to record 
the accompanying sound track on the 
film, since it normally requires 24 
frames per second speed. 

At this stage it became obvious that 
for commercial utilization, recordings 
of the 30-frame-per-second television 
picture would have to be made at 24 
frames per second, so that the 16-mm 
film could be projected either in a con- 
ventional sound projector for direct 
viewing or a standard projector for 
television rebroadcasting. 

In the next model, the original cam- 
era shutter was replaced by a 72-degree 
closed shutter, and the pull-down was 
accelerated to approximately 42 degrees 
so that it would occur when the shutter 
was closed. The camera mechanism was 














Fig. 2—Example of poor linearity. The circle 
may be distorted horizontally or vertically. 


not otherwise altered, nor was the oper- 
ating speed. This model eliminated the 
recording of 6 frames per second of 
the 30-frame television picture during 
the camera pull-down time and recorded 
the television image at the standard 
sound film speed of 24 frames. 

This model was a decided advance, 
but left much to be desired in the 
motion and steadiness of the resulting 
images. 


It was then decided to turn the build- 
ing of a commercial camera over to the 
Eastman Kodak Company. The result- 
ing cameras are shown in Fig. 1, which 
also illustrate the setup for recording 
the television picture on film. It will 
be noted that the camera is focused 
upon the screen of a cathode-ray tube 
located in a rack-and-panel mounted 
picture monitor. It is on the screen of 
this tube that the television image ap- 
pears and from which it is photo- 
graphed. 


Recordirg equipment 


For continuous recording of tele- 
vision programs on film, it is desirable 
to employ a double system of operation 
which uses two recording channels. 
Each of these is composed of one spe- 
cially designed television monitor, 
which reproduces the television picture, 
one picture recording camera, and one 
sound-on-film recording camera. The 
sound and picture cameras should be 
capable of operating 1,200-foot maga- 
zines. These provide 35 minutes of re- 
cording time and make the system more 
convenient for continuous recording. A 
desirable accessory is a high-quality 
receiver for recording off-the-air pro- 
grams. 

The television picture monitor, from 
which the image is photographed, must 
be provided with the composite tele- 
vision signal taken from the main pro- 
gram bus of the broadcasting station. 
Picture quality is maximum at this 
point. The signal from the telecaster’s 
program bus as well as the air signal 
are generally led into a patch panel on 
the monitor console which is also pro- 
vided with a syne stretcher (see RADIO- 
ELECTRONICS, March, 1949, page 24) 
and a stabilizing amplifier. The record- 
ing operator thus is able to switch in- 
stantly to any combination of line or 
air signals desired. A similar arrange- 
ment is used for the sound recording 
cameras. 


Monitor problems 


To record top-quality pictures on 
film, the monitor picture must be per- 
fectly steady in every phase of its 
operation. The monitor is therefore de- 
signed to eliminate—as far as possible 
—any and all possible fluctuations in 
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either picture size, brilliance, linearity, 
or position. To assure this, the high 
voltage is supplied from a heavily regu- 
lated power supply. The cathode-ray 
tube has a special screen material of 
a very fine grain, and is operated at 
a voltage high enough to reduce to a 
minimum the spot size of the electronic 
beam. This provides the maximum pos- 
sible resolution of the picture provided 
by the program bus. 


Linearity 

Obviously the linearity of the nic- 
ture recorded on the film must be as 
nearly perfect as possible. The film 
will be used by the various affiliates 
of the network throughout the country, 
and any nonlinearity in the picture will 
be reproduced. It is also important that 
the linearity adjustment of both moni- 
tors be identical to eliminate any dif- 
ferences in picture linearity as the film 
from one camera is flashed to the film 
from the other camera every half hour 
or so to make a continuous recording. 
Effects of poor linearity can be spotted 
very quickly on a test-pattern trans- 
mission. This is illustrated in the test 
pattern of Fig. 2, where the perfect 
circle of the normal test pattern is seen 
as the distorted oval shape produced 
by poor linearity in the horizontal or 
vertical directions. 

A very important factor in producing 
commercial-quality results in teletran- 
scriptions is the use of a gamma control 
(which controls the gray scale in the 
electronic picture) to match the char- 
acteristics of the film being used. Fail- 
ure to exercise the utmost care in mak- 
ing this adjustment will result in pic- 
tures with a contrast range which may 
produce either washed-out pictures on 
the home receiver or images consisting 
essentially of chalk and soot. The re- 
cording operator’s maximum skill is 
called upon here. A picture with too 
much contrast is compared in Fig. 3 
with a television image of normal con- 
trast. 

For high quality a positive picture 
is used on the monitor; however, a 
negative picture which reduces proc- 
essing time—where that is an essential 
factor—can be produced. In using a 
negative picture on the monitor, a re- 
verse blanking signal must be generated 
to hide the return trace lines which 
otherwise would be visible in the 
recorded picture. To reduce optical 
distortion to a minimum, a 12-inch 
cathode-ray tube is used, but the pic- 
ture is held to 6 by 8 inches and located 
near the central and relatively flat 
portion of the tube face. This tube is 
customarily operated at 25,000 volts, 
for maximum resolving power. 

The highlight intensity available 
from the cathode-ray tubes in our pres- 
ent television monitors is apnroxi- 
mately 150 foot-lamberts. This makes it 
possible to employ a slow, positive type 
of film stock with a Weston rating of 
about 1, if the motion picture camera 
has a lens aperture of f2. 
Operating the equipment 


The picture and sound cameras in 
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the channel being used are started 
simultaneously by a relay system. Syn- 
chronous motors drive both units, 
thereby locking together the separate 
picture and sound recordings. Ten sec- 
onds after starting, both films are 
fogged by “bloop” lights, thereby pro- 
viding time-registration for making the 
final composite print. 

If both the recording equipment and 
the station are located on the same 
power line, the camera and the tele- 
vision transmitter will run synchro- 
nously. If they are not, there will be 
a tendency for the lap-dissolve regions 
on the recorded image to creep up and 
down at the rate of the difference fre- 
quency between the 60-cycle supply 
driving the transmitter and that driv- 
ing the camera. A critical adjustment 
of shutter angles will eliminate band- 
ing movements. 


Choice of technique 
The reader may wonder why direct 
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image on the 35-mm film, on which 
both the picture and sound are recorded 
simultaneously. From the camera the 
film is fed directly into a rapid process- 
ing machine, where it is developed, 
fixed, washed, dried, and then fed di- 
rectly into the projection booth of the 
theater, all in a minute or less from 
the time of exposure. It is then pro- 
jected on the theater’s screen in the 
conventional manner. 


Use of teletranscription 
Teletranscriptions are now being 
used by transcription affiliates of the 
Du Mont Network in Detroit, Cleveland, 
Los Angeles, Albuquerque, Houston, 
San Francisco, Seattle, St. Louis, Bal- 
timore, Salt Lake City, Atlanta, Buf- 
falo, New Orleans, Philadelphia, Syra- 
cuse, Erie, Dayton, Cincinnati, Mem- 
phis, Boston, Milwaukee, Washington, 
and Miami. These recordings include 
both studio programs and sports tele- 
transcribed at Station WABD in New 











Fig. 3—Too much contrast causes effect at left. Compare with normal contrast at right. 


film recordings of the actual studio 
programs are not made instead of pho- 
tographing the image on the cathode- 
ray tube monitor. Obviously, many of 
the critical factors encountered in re- 
cording from the monitor would thus 
be eliminated. 


You have but to visit a telecasting 
station in operation to appreciate the 
reason for this choice of technique. In 
the program control room, you see 
lined up before the console operator 
three or four different images from the 
cameras in operation in his studio. The 
cameramen endeavor to keep a picture 
of air quality on each camera according 
to the prearranged schedule at rehear- 
sal. 

The program director decides which 
of these pictures shall go on the air 
at a given moment, in effect, editing the 
program material as he goes along, so 
that the program as it goes on the air 
will show different camera angles, dif- 
ferent viewpoints, and the like, and 
will, in general, be a finished, well- 
rounded pioduct in comparison to any 
individual recording which could be 
made with a single camera operating 
continuously in the studo. 


Theater television 

A modification of the system, using 
25-mm equipment, has been applied to 
theater television. A negative picture 
is produced on the cathode-ray tube, 
resulting in a positive photographic 


York City,.and flown to the transcrip- 
tion affiliates according to prearranged 
schedules. 

Utilization 

The teletranscriptions have also 
proven invaluable in gradually improv- 
ing thes skill of cameramen, program 
directors, and engineers. Each tele- 
transcription is shown at least or¢e to 
the cameramen who participated in the 
program, their program directors, and 
the operating engineers of the station. 
At this time, errors in dramatic or 
technical presentation can be noted. As 
their origin is identified, an opportunity 
is provided for constant improvement 
in programs and telecasting quality. 
Such improvement would otherwise 
have been impossible, since it is not 
practical for any one member of the 
team to view the on-the-air results of 
their combined efforts, except by te!e- 
transcription. 

Incidentally, the  teletranscription 
represents a legal record of what went 
on the air and might thus conceivabiy 
be useful as a legal document. 

The author wishes to acknowledge the 
most active cooperation of Harry C. 
Milholland, Manager of the Teletran- 
scription Department of the Allen B. 
Du Mont Laboratories, Inc.; of Com- 
mande. Mortimer Loewi, Division Man- 
ager of the Telecasting Network Divi- 
sion of this company; and Dr. T. T. 
Goldsmith, Jr., who directed the re- 
search on the teletranscription project. 
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Simplified version of the Variotenna described in last month's article. 
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The Inductive Transpole Variotenna introduces some new principles. 


THE TRANSPOLE VARIOTENNA 


Part II—Later models of the new 
television antenna are shown here 


By HUGO GERNSBACK 


N the last issue I described in detail 

two indoor television antennas which 

I recently designed. The article con- 

cluded with the Transpole Vario- 
tenna which used %-inch-thick alumi- 
num loops. As it is difficult to bend such 
heavy stock, unless one has access to 
a machine shop, I developed a simple 
model anyone can make at a cost that 
should not exceed $2. 

The photograph shows in detail the 
appearance of this model. Its only 
drawback is that it admittedly does not 
make as good an appearance as the one 
illustrated on page 28 of the August 
issue. 

Fig. 1 shows construction details of 
a simple version of the improved Trans- 
pole Variotenna. For the two metal 
loops, one fixed and one movable, 9 feet 
of stiff brass strip about *4 by .032 inch 
(No. 20 A.W.G.) is required. The up- 
right support is a 17%-inch length of 
wooden dowel having a *%4-inch diame- 
ter. The wooden base is 6 inches in 
diameter and 1%4 inches high. 


The outer (stationary) loop is sup- 
ported on the top of the dowel by a 
short length of Lucite or polystyrene 
rod, *% inch in diameter and 1% inch 
long, drilled and tapped for two 4-36 
machine screws which pass through 
two holes drilled in the outer metal 
strip. A hole is drilled in the center of 
the Lucite to admit a smali nail which 
serves as a bearing for the inner ro- 
tatable loop, a suitable hole being 
drilled in the center of the inner loop 
at the top for the purpose. 

The two lower ends of the inner mov- 
able loop are mounted on a 14 x 2\%4- 
inch piece of 3/32-inch Micarta (or 
Lucite), drilled for two 4-36 machine 
screws on each side, as illustrated. A 
large hole is drilled in the center of the 
Micarta strip to allow free rotation 
about the dowel. 

The free lower ends of the outer fixed 
loop are held in place by two strips of 
Micarta, 3 32 inch thick, and 1% x 2% 
inches in size. Two holes are drilled 
through either side of the two Micarta 
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Fig. 1\—Construction details of variotenno. 
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strips, so that long 4-36 machine screws 
ean be passed through them to clamp 
the metal strip ends, and also to furnish 
terminals (extra units and washers) 
to which connection may be made. A 
wood screw and washer is fastened to 
the wood dowel stick, the screw being 


PIVOT 


TERMINALS 





SWITCH 
Fig. 2—The connections are as shown above. 


passed between the two Micarta strips 
so that they cannot turn. 

It being undesirable to bring one’s 
hand too close to the inner movable 
loop to rotate it, fit a Micarta or Lucite 
handle to the support of the movable 
loop, as the photo shows. This handle 
is fastened on the two 4-36 screws 
clamping the metal loop to the Micarta 
support strip. 

The spacing between the two metal 
loops should be % inch, the space be- 
tween the fixed and rotor loops at the 
base being regulated by a couple of 
brads driven into the dowel stick. 

The diagram of connections for the 
antenna is shown in Fig. 2. The leads 
from the TV set are connected to oppo- 
site ends of the itsner and outer loops, 
as shown. This is the Transpole hookup. 
The remaining free ends of the two 
loops are connected to a_ shorting 
switch, as shown in the diagram. The 
lead wire used to make the connections 
to the loops and the switch, and also to 
the two terminal posts, should be flex- 
ible insulated stranded wire. 

Keep leads short! It is best to drill 
two holes in the base to accommodate 
two Lucite tubes and to pass the an- 
tenna leads through these. The two 
spring binding posts are best mounted 
on a piece of Lucite or Micarta. 

On the Variotenna the four lower 
ends of the ribbons are the hot points. 
Placing your hands or arm inside the 
loops may throw out the television im- 
age entirely. 

In tuning, it will be found that there 
is usually one best position for a given 
station. The switch also is important 
because on some stations reception will 
be much improved in one position or the 
other. 


Inductive transpole variotenna 

A somewhat different Variotenna 
also has given excellent results, perhaps 
even a little better than the two Vario- 
tennas described before. 
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The principle remains the same, ex- 
cept that the inner, variable loop is no 
longer a single conductor, but is formed 
of two separate spiral brass coils, each 
mounted in a semicircle as the photo 
shows. The two sections, therefore, 
form almost a complete circle. The di- 
ameter of the coils is approximately 
34 inch, and the turns are spaced %4 
inch. Each coil contains 11% feet of 
No. 10 A.W.G. hard brass wire. This 
is a very heavy wire, and a machine 
shop (or a lathe) is needed to wind 
the coils. Use a 44-inch spacer to keep 
the turns apart when winding. 

The inner loop, made up of the two 
coils, is supported at top and bottom 
by passing the coils through a vertical 
Lucite tube measuring 1 inch in diame- 
ter and 18% inches long. This tube 
turns to rotate the inner loop. 

There is also a horizontal supporting 
rod (%-inch Lucite, 17% inches long) 
which supports the ends of the two 
coils. A switch in the center of the 
Lucite tube shorts or opens the Trans- 
pole connection, as shown in the con- 
necting diagram (Fig. 3). 

Like the other models the rotatable 
double loop swings around its center. 
It can be carefully adjusted by a small 
Lucite handle attached to the large Lu- 
cite tube. A %%-inch-diameter Lucite 
rod, 18% inches long, supports the top 
Lucite cross bar (2%4 inches long x % 
inch wide x % inch thick) to which 
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NO CONNECTIONS 
Fig. 3—Wiring for the Inductive Transpole. 


the stationary loop is fastened. A pin 
or bearing is fitted in the crossbar and 
also the base, on which the central Lu- 
cite tube turns. 

The connecting wires from the two 
sections of the loops are cemented to 
the central horizontal rod, and then are 
conducted through the main Lucite tube 
to the base of the antenna, where they 
are connected to the flat lead-in. 

Encircling the rotor loop is a flat 
strip of No. 20 A.W.G. brass 1 inch 
wide and 18% inches in diameter. This 
strip is attached to Lucite insulators 
mounted on the wooden base. 

It should be noted that no electrical 
connections are made to the outer loop. 
The two sections of the rotor loop end 
in screw connections mounted on Lucite 
pieces, which in turn are secured with 
machine screws to the horizontal rod. 

This antenna worked very well when 
tried in a number of poor locations in 
New York. In many cases it was not 
only possible to bring in stations nor- 
mally difficult to get on an indoor an- 


tenna, but “snow” and “ghosts” could 
be eliminated readily. 

A model of this Variotenna was 
tested by Messrs. Matthew Mandl and 
Edward Noll of Temple University. 
In Mr. Mandl’s report he said: 

I have just completed checks on 
your new indoor loop antenna 
{the one illustrated in Fig. 3] 
and find it has characteristics 
which differ materially from your 
original one [that of Fig. 1 and 
its counterpart in the August is- 
sue]. The first thing I noticed 
was that maximum pickup for 
the antenna is from the ends of 
the loops—and not broadside. 
[See Fig. 4.] This type of pick- 
up is the same as that procured 
from the ordinary loop antenna 
in a table radio—with the edge 
of the flat loop pointed toward 
the station. It is also similar to 
the way direction-finding anten- 
nas work. 

With your first antenna [Fig. 
1] it was difficult to assign a pat- 
tern configuration to it because 
the two loops were positioned in 
various ways for different sta- 
tions. With the present one, how- 
ever, the pattern characteristics 
are pretty definite. 

I also found that on the low- 
frequency channels the antenna 
worked best when the inner 
[rotor] loop was displaced slight- 
ly in plane from the outer. That 
is to say, I had to turn the inner 
loop about 5 degrees with respect 
to the outer for maximum pickup. 
Orientation was rather critical, 
and in the same general plane 
anywhere within the room. This 
would indicate that the antenna 
is less susceptible to room reflec- 
tions than others would be. 

On the higher channels I found 
that best reception was when both 
inner and outer loops were in the 
same plane. 

With respect to gain, I would 
say that it is very good and about 
equal to your former antenna— 
though it seems that there is a 
slight gain increase with this 
antenna on the lower channels. 

The only problem with this antenna 
is that it is difficult to construct in its 
present design. Perhaps other experi- 
menters will be able to simplify it. 

It should be noted that in this par- 
ticular model it is absolutely necessary 
that the four connections be in the hor- 
izontal plane. If the antenna is turned 
around so that the connections are top 
and bottom, it will work poorly. 

I should be very happy to hear from 
those who have tried the various mod- 
els of the Transpole Variotenna. 
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Fig. 4—Inductive Transpole field pattern. 
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Citizens Band Opened To 





A survey of the new rules governing 


460-470-me operation and equipment 


O you want to chat with your 

neighbor down the street, or 

operate a model airplane by re- 

mote control, or open your ga- 
rage doors without getting out of the 
ear? The Federal Communications Com- 
mission has just “taken the wraps off” 
the citizens band, providing for these 
and other uses on a regular basis. In 
the past, transmitters designed for the 
460-470-megacycle band were author- 
ized only under rules governing ex- 
perimental radio stations, and were 
accorded “experimental” status. Now 
new revised regulations have been is- 
sued for stations in the citizens radio 


service and a_ simplified application 
form adopted. 
Under the new rules, which went 


into effect June 1, applicants may re- 
quest permission to construct and op- 
erate a station in the citizens radio 
service, without making the showings 
required for a general program of ra- 
dio experimentation. In simplest terms, 
this may mean the difference between 
getting a license quickly and expedi- 
tiously and the comparatively complex 
requirements heretofore in effect; it 
might even mean the difference between 
getting a license and not getting one. 

The new regulations will remain valid 
until modified or amended by the Com- 
munications Commission. No significant 
modifications for the 460-470-megacycle 
band are now contemplated. The new 
application form (a single card instead 
of the multipaged form in use when all 
stations in the band were classified as 
“experimental” under the old rules) be- 
came effective simultaneously with the 
revised rules. These new rules have 
been designated Part 19 of the FCC’s 
regular series of regulations. 

Although several features of the old 
procedures have been retained in Part 
19, many changes have been made. The 
most significant departure from the old 
method of license application is in the 
streamlined handling of requests to use 
type-approved equipment (transmitters 
which have been tested and approved 
by the FCC). It is still necessary to 


receive a “construction permit” as well 
as a station license, but for type-ap- 
proved equipment the single application 
card is sufficient for the issuance of a 
license. Operators using type-approved 
equipment receive class-A licenses. If 
the applicant has constructed his own 
transmitter or modified one originally 
designed for other purposes, it is classi- 
fied as composite. Operators of this type 
of equipment receive class-B licenses. 

For the issuance of a class-B license 
permitting operation of composite 
equipment, a person must file a copy 
of FCC Forms 505 and 403 and a 
“technical showing” (including meas- 
urements and data purporting to show 
that his composite equipment is capable 
of strict compliance with the technical 
requirements—especially as concerns 
frequency deviation—of the citizens 
Radio Rules). If the technical showing 
is approved by the Commission and the 
station license issued, no additional 
commercial or other operator’s license 
is required for a citizens radio station 
not using manually operated radio- 
telegraphy. That is, no other license is 
required for the actual operation, i.e., 
communication and use of the station. 

Adjustment of any citizens band 
transmitter, which affects the output 
characteristics, such as frequency, per- 
centage of modulation, etc., must be 
made by or under the supervision of 
the holder of a first- or second-class 
commercial radiotelephone or  radio- 
telegraph operator’s license. The pur- 
pose of this is fairly obvious: an un- 
skilled person may use his set for the 
purpose intended, provided he does not 
manipulate its controls in such manner 
as to put it out of the frequency band, 
overmodulate it, or even injure himself 
by electrical shock. This provision of 
the citizens rules is designed to insure 
in a measure that the equipment will 
be operated according to the rules. Note 
also that only a licensed commercial 
operator can service citizens band 
transmitters or transceivers. 

Users of transmitters which have 
been tested and type-approved by the 
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FCC need not worry about adjustment 
or misadjustment of their apparatus. 
One of the conditions under which a 
certificate of type approval is issued 
is that the set be sufficiently tamper- 
proof to prevent its being operated in 
violation of the engineering rules foi 
the service. So far, only one set has 
been approved—that manufactured by 
the Citizens Radio Company of Cleve- 
land—but more are expected as the 
citizens band comes into general use. 
In time to come, the average radio 
fan will no doubt be able to buy an ap- 
proved transceiver in any department 
or sporting goods store. 


A mobile service 

Unless a specific request is made that 
a station be designated as “fixed,” all 
transmitters will be considered mobile 
and may be operated at various loca- 
tions. The reason for this becomes ap- 
parent when one considers the FCC’s 
requirements for radio operator’s li- 
censes: A mobile station in the citizens 
radio service may generally be used 
without an operator’s license, provided 
voice modulation is employed; a fixed 
station requires an operator’s ticket of 
the second class or better. 

Up to the adoption of the new regu- 
lations, interest in the citizens band 
was slow, and only about 150 licenses 
had been granted. Inquiries of all types, 
however, vastly outnumbered applica- 
tions. No doubt the new simplified rules 
and the increased availability of equip- 
ment will skyrocket the number of per- 
sons getting on the air on 460-470 meg- 
acycles. F 

First publicized approximately two 
years ago, the citizens radio service was 
accorded recognition of a sort in late 
1947 when the FCC established techni 
cal and engineering standards for sta- 
tions to be ultimately licensed on a 
regular basis. From the time of its con- 
ception until June 1 of this year, the 
citizens band was on an experimental 
basis, and all operations were strictly 
in accord with the rules governing ex- 
permental stations. The FCC now ap- 
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parently feels that the period of experi- 
mentation is over and regular opera- 
tion may be permitted. 


Equipment for 460-470 mc 

As manufacturers make new equip- 
ment available, it is expected that a 
great deal of home-built composite ap- 
paratus will be relegated to the spare 
parts corner, and that the newly engi- 
neered transmitters and receivers will 
make for better, more effective use of 
the band. Except for experimental de- 
velopment of new mobile equipment, 
virtually all work in the 460-470-meg- 
acycle region has been done with modi- 
fied war-surplus gear. In particular, 
the BC-645, an airborne transponder 
for IFF use, has been pressed into 
service on the citizens band and used 
with varying degrees of suecess in 
many localities. These sets are still 
available in the surplus market at 
prices ranging from $7.50 to $20.00, but 
require modification before they may be 
used for voice communication on the 
460-470-megacycle frequencies. From 
time to time, modification details have 
been published in various periodicals, 
and many surplus houses furnish data 
sheets with the purchase of equipment. 
Anyone may purchase and rebuild or 
modify a BC-645 without a license of 
any sort, provided he does not put it on 
the air where it may interfere with 
other communications. Further, anyone 
without a license may turn it on and ad- 
just it within the confines of a shielded 
room or space. However, when this 
modified set is to be turned on and ad- 
justed so that actual radiation in space 
will occur, then a licensed commercial 
operator must effect the adjustments. 

The BC-645 may be modified to com- 
ply with the engineering standards of 
the citizens radio service; but these 
changes may be extensive, and a com- 
plete redesign of the set might prove 
more practicable. A BC-645 that has 
been modified and licensed (class-B li- 
cense) and that has been properly ad- 
justed by or in the presence of a li- 
censed operator may then be operated 
by an unskilled person who has a citi- 
zens band license. 

Not a long-distance band, the citizens 
frequencies have been allocated with a 
view to providing reliable communica- 
tions over several miles and a minimum 
of interference between stations in the 
citizens and other radio services. Under 
favorable conditions, transmissions may 
be received over longer ranges. In rea- 
sonably open country, line-of-sight char- 
acteristics of the frequencies used play 
a dominant part, and trees and build- 
ings may attenuate the signals seri- 
ously. Experiments and tests seem to 
indicate, on the other hand, that in ur- 
ban areas reflections from buildings 
and other objects fill in the shaded areas 
and provide communication compara- 
ble to that furnished by ordinary v.h.f. 
transmission. As the higher frequencies 
find more widespread application, more 
practical data will become available on 
the capabilities of the band, and reli- 
able ranges may be revealed greatly in 
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excess of those expected. 

Licenses for citizens radio stations 
will be issued for a period of 5 years 
from the date granted, and the regis- 
tration number appearing on the li- 
cense form will serve as the “call” of 
the station. In addition to being a citi- 
zen of the United States, anyone plan- 
ning to operate in the citizens band 
must be 18 years of age or older. Code 
tests or other examinations are of 
course not required, except in special 
circumstances, such as for the use of 
radiotelegraphvy or code signals instead 
of voice modulation. 


Plethora of applications 

And what can John Citizen use his 
station for? With two or three note- 
worthy exceptions, for almost any- 
thing! He cannot use it to carry enter- 
tainment material of any kind either 
directly or indirectly; the FCC thinks 
one regular broadcast band is enough. 
He cannot use it for direct transmis- 
sion through public address systems, 
for, since the citizens’ band is on a 
come-one-come-all, catch-as-catch-can 
basis, with no protection against inter- 
ference from other citizens stations, a 
crowd may be disappointed when Aunt 
Minnie down the block comes in full 
blast just before the winning touch- 
down! Neither can a station be used for 
warning or control purposes requiring 
continuous operation of the carrier; 
interference would be too great if many 
stations were on the air continuously. 
Further, citizens radio stations are not 
permitted to carry communications for 
hire. 

It is not possible to determine before- 
hand exactly what does or does not 
constitute a communication for hire, 
and the FCC will probably have to 
determine each case from the facts. 

The list of uses to which citizens sta- 
tions may be put grows daily. In addi- 
tion to applications in fire and burglar 
alarms, applicants may well consider 
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garage door openers and other auto- 
matic control devices about the home, 
automatic warning devices for hunters, 
remote controis for model airplanes, 
boats and cars, baby tenders and of 
course all manner of communications 
from home to office to car. 

As the number of functioning sta- 
tions grows, the different types of op- 
eration will grow apace. A temporary 
restriction, however, has been placed on 
the band by the FCC. Until a compre- 
hensive study can be made, and a plan 
adopted, those would-be users who may 
be eligible for licensing in some other 
radio service will not be granted citi- 
zens authorizations, thus excluding po- 
lice, industrial, fire, aircraft, and other 
services with assigned bands. 

Although technical standards remain 
unchanged from when the Experi- 
mental Rules of the FCC were appli- 
cable, they will be of interest to any- 
one considering getting on the air on 
460-470 megacycles. Two classes of sta- 
tions are permitted, A and B. The 
former must maintain a frequency tol- 
erance of .02% of the frequency on 
which the transmitter is adjusted to 
operate, and may be used anywhere in 
the band. The power input to the plate 
circuit of the final amplifier tubes may 
not exceed 50 watts, except on fre- 
quencies of 462-468 megacycles, where 
it is 10 watts. Class-B stations are as- 
signed a frequency of 465 megacycles, 
and all operation must be confined to 
within + or — .4% of that frequency. 
Maximum input for class-B stations 
is 10 watts. Maximum modulation 
percentage for amplitude-modulated 
stations is 100%, and_ self-excited 
oscillators are limited informally to 
30% in accord with Commission engi- 
neering practice. It is expected that 
under the new rules and as the citi- 
zens band becomes increasingly popu- 
lar, operators will be required to 
observe all technical requirements 
strictly. 


bi 





David Crandall, author's co-experimenter, modifies a surplus BC-645 for the citizens band. 
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MICROWAVES 


Part V—Special sections of wave- 


guide are employed as transformers 


N addition to the impedance trans- 

formers used in microwave installa- 

tions mentioned in a previous in- 

stallment of the Microwave series 
(which usually take the form of cavity 
resonators) there are also transformers 
which permit: changes from one type 
of waveguide to another; one mode to 
another; from waveguide to co-axial 
line, 








ROUND WAVEGUIDE 


RECTANGULAR WAVEGUIDE 


TAPER SECTION TE j,) TO TE 1,0 TRANSFORMER 


Fig. |\—Taper section changes shape of guide. 


One example is in changing from the 
lowest mode of one size guide to the 
lowest mode of another as between the 
TE,,0 mode in rectangular waveguide 
to the TE;, mode in circular guide. 
It is usually advantageous to use the 
lowest mode of a waveguide which ex- 
plains why so much of our discussion 
is based on the TE; mode in rec- 
tangular guide. (An exception to this 
rule is in the use of rotary joints to 
permit rotating an antenna through 
360 degrees or through a desired wide 
angle.) 

In changing from rectangular to cir- 
cular guide a tapered section is gen- 
erally used because a taper can in- 
clude a gradual transformation of 
shape as well as size, as demonstrated 
in Fig. 1. 

A tapered section is used to trans- 
form from a rectangular guide of one 
size to one of another. The length of 
the taper determines the reflection in- 
troduced. In general the longer the 
taper the better, though short tapers 
can be used if the length is carefully 
chosen. Fig. 2 shows how standing- 
wave ratio decreases in an oscillating 
fashion as taper length is increased. It 
can be seen—as an example—that a 
ratio of taper length to wavelength of 
0.98 is as good as one of 3.63, whereas 
a ratio of 1.2 introduces a standing- 
wave ratio of 1.09 compared to 1.03 for 
the long taper or the carefully chosen 
short one. 

A long taper is less frequency-sensi- 
tive than a short one and therefore is 
usually preferable. 

The second type of transformation 
is from the lowest mode of one size of 
guide to a higher mode in another, for 


example, from rectangular guide TE; ,9 
mode to round guide TMo.;. 

The main consideration here is that 
if a junction is formed between two 
kinds of waveguide, one of which will 
operate in more than one mode, then 
it must be considered that all the prop- 
agating modes will be set up at the 
junction, 

To correct this, it is desirab!e to con- 
struct the junction so that the desired 
mode is excited at a higher level than 
the unwanted ones. Further preference 
for the desired mode can then be in- 
troduced by the use of filters such as 
resonant rings, dipoles, etc., to limit 
activity of the undesired modes, and 
by the use of an inductive window 
near the junction to match the guide 
to the desired mode. 

Fig. 3 shows several examples of the 
above matching, using matching stubs, 
dipoles, and resonant rings to produce 
the desired results. At a are shown the 
stub and ring with the stub length 
equal to one-half wavelength and the 
position of the ring one-quarter wave- 
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Fig. 2—Length of taper determines the s.w.r. 


length for the TE;,, mode. This re- 
sults in suppressing the TE;,; mode 
and supports the TMo,, mode in the 
round guide. A matching diaphragm 
completes the transformer. At b the re- 
lation of diameter D; and De with the 
stub and diaphragm suppresses the un- 
desired, and supports the desired, mode. 
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Fig. 3.—These are waveguide transformers used to match circular guides to rectangular ones. 
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At ¢ an adjustable stub is used while 
at d an adjustable dipole suppresses 
undesired modes. 


Wave guide to co-ax 

The third type of transformer is 
from waveguide to co-axial line or the 
reverse. Even though we have shown 
that the waveguide is preferable for 
frequencies above a certain point in 
the microwave region (see Part 1) 
there are occasions when it is neces- 
sary or desirable to feed a signal into 
or from co-axial line and connect this 
to a waveguide circuit. One case of this 
is in coupling magnetron tubes with 
co-axial feed to waveguide circuits. 

Fig. 4 shows several ways of trans- 
forming from waveguide to co-axial 
line. At a is shown a probe feed in 
which the center conductor of the co- 
axial line projects into the broad face 
of the rectangular waveguide approxi- 
mately a quarter wavelength. The end 
plate of the waveguide being approxi- 
mately a quarter wavelength from the 
probe, all power is radiated and adds 
in phase with that radiated directly 
down the guide. 

At b is a modification of the system 
at a, but a “doorknob” is substituted 
for the probe for higher power. 

At c and d are two forms of stub 
coupling. A tuned probe _ projects 
through the waveguide into a stub that 
provides a large coupling loop linking 
all the flux between the co-axial center 
conductor and the waveguide end plate. 
The type shown at d provides an ad- 
justment of the gap between the outer 
conductors to permit maximum cou- 
pling. 


Rotary joints 

A specialized form of waveguide 
transformer is the rotary joint used to 
permit antennas to rotate through wide 
angles, yet prevent discontinuites that 
would rob power from the circuit. See 
the photograph on this page. 

The rotary joint provides a rotatable 
linkage that is symmetrical regardless 
of the angle of rotation and thus does 
not introduce strong reflections at one 
angular position and weak ones at an- 
other angle. 

To obtain this axial symmetry, the 
TMo, mode in circular guide is us- 
ually used since this is the lowest mode 
with the desired characteristic. In its 
most common form, rectangular wave- 
guide fed at TEo,; mode is trans- 
formed in the rotary joint to TMo. 
in circular guide and thus connected 
to the antenna rotary elements. An- 
other commonly used rotary joint util- 
izes a short section of co-axial line con- 
necting two rectangular wavecuides. 
The center conductor of this co-axial 
line projects into the guide of the ro- 
tary antenna at one end and into the 
waveguide from the transmitter at the 
other. 

Succeeding parts of this microwaves 
series will: continue the discussion of 
the waveguide apparatus; take up cir- 
cuits and systems for transmitting and 
receiving using the apparatus we have 
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discussed; review the types of antennas 
used for microwave frequencies; take 
up a study of microwave test equip- 
ment and methods of making measure- 
ments, and the problems of measuring 
power at these intriguing microwave 
frequencies. 


On p. 47 of last month's installment 
(numbered par. 6) we stated that “the 
wavelength in a waveguide . .. is al- 
ways greater than in air.” This state- 
ment is correct, and the following ex- 
planation may clarify it: 

There are two velocities of energy 
propagation in a waveguide, namely, 
group velocity and phase velocity. 
Group velocity is less while phase 
velocity is greater than in free space. 
Group velocity refers to the propaga- 
tion down a guide and must be less than 
in free space because the waves do 
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Fig. 4—Four waveguide-to-co-axial sections. 


not travel directly down the inside of 
the guide. They are reflected from one 
side of the guide to the other in zig-zag 
fashion. Thus the length of their path 
is the angular length instead of the 
axial length. As the operating fre- 
quency is increased above the wave- 
guide cutoff frequency, group velocity 
approaches (but does not reach) the 
velocity in free space. 

Phase velocity is the product of fre- 
quency times wavelength. The wave- 





Courtesy De Mornay Budd 
Commercial rotary unit for rectangular guide. 


length in a waveguide is actually the 
distance between two planes of the 
same phase perpendicular to the direc- 
tion of propagation. In a waveguide 
this is longer than in free space be- 
cause of angular reflections. The ap- 
parent velocity is therefore greater for 
phase velocity than in free space. 


CIVIL SERVICE POSITIONS FOR SCIENTISTS 


Applications are now being accepted 
by the Board of U. S. Civil Service 
Examiners for the Potomac River Na- 
val Command in Washington, D. C., 
for positions as electronic scientist in 
various Federal agencies in Washing- 
ton, D. C., and in the states of Mary- 
land, North Carolina, Virginia, and 
West Virginia. Most of the positions to 
be filled are in the Bureau of Standards 
of the Denvartment of Commerce and 
in activities within the Potomac River 
Naval Command. 

Salaries for electronic scientists 
range from $3 727 to $10,305. No writ- 
ten test is required. To qualify, appli- 
cants must have completed a four year 
college course with major study in a 


field of physical science, mathematics, 
or engineering, or have had four years 
of scientific or technical experience in 
one of these fields. In addition, appli- 
cants must have had from one to four 
years (depending on the grade for 
which application is made) of profes- 
sional scientific or engineering experi- 
ence which included at least one year 
of electronic research and developmen- 
tal work. Provision is made for the sub- 
stitution of appropriate graduate study 
for two years of the required experi- 
ence. 

For complete details on the require- 
ments to be met for these positions, 
consult Announcement No. 4-34-4 (49) 
at any first- or second-class post office. 





40 


New Design 











Assembled photoelectric relay has no wired connections except for line cords and capacitor. 


New kit of paints al- 
lows experimenters 
and development en- 
gineers to make their 
own printed circuits, 
obviating need for 
special equipment 


By ROBERT F. BRADLEY* 


Paint Your Own Printed Circuits 


RINTED-circuit experimenting has 

spread from the manufacturers’ 

research department to the work 

bench of the individual experi- 
menter. 

The exciting possibilities of pocket- 
size radios, hearing-aid receivers that 
can be placed in the user’s ear, and 
even a functioning wrist radio have 
been described vaguely in technical 
publications. They leave the reader 
with an intense interest, but with no 
realization that he, himself, can build 
any of them. References to the actual 
methods of manufacture of commer- 
cial printed circuits discourage the 
average radio experimenter; they re- 
quire high-temperature baking equip- 
ment, accurate stencil screens with 
their associated equipment, and con- 
ducting and resistance pastes, many of 
which are specially prepared for the 
particular circuit being printed. 

Now, the college engineering depart- 
ment, the individual experimenter, the 
service technician, and the engineer 
whose company cannot economically 
maintain the experimental equipment 
and develop the generally unobtainable 
paints, may adapt printed circuits to 
their own interests and needs with the 
help of kits containing all the paints 
needed for experiment, repair, and de- 
sign. The paints may be applied with an 
artist’s brush or ruling pen, eliminat- 
ing the expensive equipment required 
for application by mass-production 
methods. The paints cure by air-drying 
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in a few hours or by mild heating in 
any gas or electric oven. 


A sample circuit 

A relatively simple phototube cir- 
cuit was selected for demonstration of 
painted circuits by representatives of 
the Microcircuits Company because, 
relatively easy to hand-paint in the 
quantities needed, it shows that con- 
ducting paints will handle reasonably 
large amounts of power and that the 
resistors may be painted easily in a 
wide range of resistances and wattages. 

Fig. 1 is the circuit diagram. Briefly, 
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Fig. I—Schematic of the phototube circuit. 


the operation is: The line-cord resistor 
R4, the 50-volt heater, and the printed 
self-bias resistor R5, are selected to 
limit the heater current to 0.15 am- 
pere, the rated value. By Ohm’s law, 
the total heater-circuit resistance is 
Eline 115 | 
| Heater O.15 
Application of the same law to the 


R4 + R heater + R5 — 


= 766 ohms. 


heater gives its resistance as 330 ohms. 
From a previous knowledge of the pho- 
totube’s characteristics, it was decided 
to use a bias voltage of approximately 
-—20 volts. With this value and the 
heater current of 0.15 ampere, the bias 
resistor was calculated to be 130 ohms. 
This leaves 306 ohms. A 300-ohm line 
cord was therefore used. 

The control grid circuit consists of 
Rl, the phototube, and R2, all in series. 
The phototube not only permits a flow 
of current approximately proportional 
to the light striking its active surface, 
but acts as a rectifier as well. The cur- 
rent passed by the tube controls the 
signal or grid voltage across R2. Since 
both the heater and grid circuits are 
primarily resistive, the voltages across 
R2 and R5 are in phase. When R2 is 
carrying only the small dark current 
of the phototube, the grid will be driven 
negative by almost the entire 20 volts 
(effective) developed across R65. 

When the tube is rendered conductive 
by light, the voltage between cathode 
and grid will be the difference between 
that across R5 and R2, and will be less 
than 20 volts negative. This ‘results in 
increased current flow through the 
plate circuit and relay coil. R3 was 
chosen to limit the plate current to the 
maximum acceptable value of 4 ma. 

The relay has a 5,000-ohm coil and 
operates on approximately 1.6 ma. 
Since it is very sensitive and the cur- 
rent through its coil is rectified half- 
wave a.c., the 2-uf electrolytic capacitor 
Cl was added to smooth or filter the 
relay-coil current and prevent chatter. 
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As painted, the circuit does not have 
maximum sensitivity. Instead, it was ar- 
ranged—for demonstration purposes— 
to provide an oscillating system with 
the lamp which was controlled by the 
relay contacts. Since the normally closed 
set of contacts is used, the lamp is nor- 
mally on. Its light strikes the phototube, 
which actuates the circuit and opens 
the relay contacts. When the contacts 
open, the light is extinguished and the 
grid voltage, and therefore the relay 
coil current, drops. This allows the con- 
tacts to close, the light to go on, and 





























Fig. 2—The base layout and "wiring diagram.” 


the cycle to repeat. To make a more 
orthodox circuit, insert a bell, lamp, or 
other warning device where the present 
exciting lamp is connected in the cir- 
cuit, and use an independent lamp for 
the exciting source, as in the hookup 
shown in the photo at the head of this 
article. 


Circuit layout 

A trial step preceding the layout was 
to assemble all the large circuit ele- 
ments which could not be printed, ar- 
range them on a sheet of paper, and 
draw connecting lines between them. 
Since crossing lines require extra time 
to construct, an arrangement (Fig. 2) 
which avoided them was selected. 


Resistor dimensions 

Next the space requirements and di- 
mensions of the painted resistors were 
determined with the aid of tables from 





the manual Design and Repair of 
TABLE | 
Low-Resistance Paint R11 (One Thickness) 
60 to 4,000 Ohms) 





Length In Inches 
Width 





























(Resistance Values In Ohms) 
(Inches) : — 2 
% “4 |% | 1% |% | % 1 
1000 |1500 = 2500 |3000 |3500 |4000 
% 15] 3] | 6] .75) .9| 1.1) 1.2 
Bere: Tied ied ites Sd Be 
250 | 500 | 750 |1000 |1250 |1500 |1750 |2000 
\% 3] 6]1.0)1.2)15)1.8]22125 
2 “167 | 335 | 500 | 665 | 830 {1000 11165 1330 
% 5| 9 1.5 | 1.8 | 22] 2.8) 33/37 
125 | 250 | 375 | 500 | 625 | 750 875 |1000 
% 61 1.2|2.012.5|30|3.7 | 4.4 | 5.0 


faced beast teeth Reced bond 
100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 
6(24/31\38|)46|55| 62 





84 | 168 | 252 


























333 | 417 | 500 | 584 | 665 

% | 9/1.9/29/37/45|5.5| 66] 7.5 
72 | 144 | 216 | 285 | 357 | 429 | 500 | 570 

% |11/22|34|-42|5.2| 6.4/7.7 | 87 
63 | 125 | 187 | 250 | 315 | 375 | 438 | 500 

1 |12/2513.7|5.0|62|7.5 | 8.7 | 10.0 
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Printed Circuits, a Microcircuits publi- 
cation sold with the kit of circuit paints. 
Tables I and III are reproduced here. 
In each table the resistance and watt- 
age for a given resistor are found in 


the square located at the junction of . 


the horizontal column (its width) and 
the vertical column (its length). The 
upper number in the square is the re- 
sistance; the lower number, wattage. 

Resistance is a function of the width, 
length, thickness, and characteristics 
of the paint used. Wattage is a func- 
tion of heat-radiating surface, and is 
nominally taken as 10 watts per square 
inch. This is satisfactory except for 
large resistors, in which slight varia- 
tions in thickness may concentrate heat- 
ing in certain areas. 

The current through R1 and R2 is 40 
microamperes or less; therefore, the 
wattage to be dissipated will be 0.00016 
watt for Rl and 0.00024 watt for R2. 
R3, with a resistance of 2 megohms and 
a current of not more than 100 micro- 
amperes, must dissipate 0.005 watt. R5, 
with a resistance of 130 ohms and a 
current of 0.15 ampere, must dissipate 
3 watts. It was decided both for illus- 
tration and for a large safety factor to 
give this resistor a capacity of 4 or 
5 watts. This was done by making the 
resistor 1% inches wide and % inch 
long, the length always being taken in 
the direction of current flow. Although 
the table does not show resistors with 
dimensions greater than 1 inch, the 
problem may be simplified by assuming 
two resistors in parallel, one having a 
width of 1 inch and a resistance of 187 
ohms, and the other a width of % inch 
and a resistance of 500 ohms. The par- 
allel resistance is 135 ohms, and the 
combined wattage is 5.2 watts. 

The same resistance value may ap- 
pear in several places, with different 
wattages, on the same table. We find 
that the 100,000 ohms required for R1 
may be found on Table II (a table similar 
to Table I, but for medium-resistance 
paint R21) in a resistor 1 inch long and 
% inch wide, with a wattage of 1.2. In 
Table III—for high-resistance paint 
R31—resistors % inch by *% inch and 
% inch by % inch both have nearly the 
desired resistance. All wattages being 
larger than necessary, the smallest one, 
% inch long by % inch wide, is satis- 
factory. 

Again using Table III, a resistor % 
inch long and \% inch wide has a resist- 
ance of 0.156 megohm, close enough to 
the desired 0.15 megohm for R2. A re- 
sistor % or % inch long and % inch 
wide would be satisfactory for R3, since 
both values are close to 2 megohms. R4 
is a 300-ohm line cord. 

With the resistor dimensions deter- 
mined and the tube socket connections 
located, it was relatively simple to draw 
the layout of Fig. 2. It will be seen 
that Rl and R2 do not coincide with 
the dimensions determined above. This 
is because in the experimental model 
photographed they were painted with 
medium-resistance paint R21 to give re- 
sistance values which were too low. 
They were then reduced in size with 
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TABLE Ill 





High-Resistance Paint R31 (One Thickness 
40,000 Ohms to 2,500,000 Ohms 


Length In Inches 


Width Resistance Values In Megohms 
Ins. 
\% 4 3% ly 56 3, ‘ i 
313) 625) 938/129 |1.56 (1.87 (2 18 | 2.50 
lg 1 3 5 6 75 9 it. 1.2 
156) 313 468 625) 780) 9351 08 |1 25 
4 3 6 1.0 12 1.5 18 (22 [25 
104) 208! 313) 418) 52 625 0 835 
368 5 9 1.5 1.8 (2.2 |2.8 $3 8G 
O78) 156) 235 313, 300) .46S!) 548 625 
ly 6 11.2 (20 (25 30 7 (4.4 5.0 
063) 125) .188| 25 313, 375) 43 500 
54 8 11.6 |24 (3.1 3.8 46 16.5 |6.2 
052) .104) .156) 208) .260) 313) 364 116 
34 9 11.9 1229 37 45 55 66 75 
045; O89) .134) 178) 223) 268) 313 857 
% 22 |3.4 14.2 5.2 (6.4 (7.7 | 87 


039) O78) 117) 156) 195 235) . 27! 3 
1 12 25 13.7 0 (6.2 17.5 |87 |10.0 











sandpaper and a fiberglass eraser un- 
til the resistances reached values which 
gave the desired circuit characteristics. 
After values had been established by 
this technique, subsequent circuits were 
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Fig. 3—The board with conducting lines drawn. 





Fig. 5—The completed demonstration circuit. 
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All items in photograph above are furnished with kit except microphone and phonograph disc. 


added to the radio equipment that 
may be built from kits. The first 
available tape-recorder kit, as the 
photographs indicate, comes in two 
units. One is a tape mechanism consist- 
ing of the necessary tape-pulling equip- 
ment, separate erase and record heads, 
and a 10-inch, 78 r.p.m. turntable for 
playing records. The other is a five- 
tube recording and playback amplifier. 
The kit—made by Tapetone Manu- 
facturing Corp. of Brooklyn—is a gen- 
uine postwar job with instructions 
handled in the modern style made pop- 
ular by television kits. Five large 15 x 
22-inch sheets contain the wiring in- 
structions for the amplifier. Each shows 
only part of the total wiring, thus pre- 
venting crowding of leads on the wiring 
diagram. Three smaller sheets (11 x 15 


Tsiee recorders have now been 


inches) carry the parts list, schematic 
diagram, and a front-chassis perspec- 
tive drawing of the completed ampli- 
fier. Assembly of the tape mechanism 
is explained in five 11 x 15-inch sheets, 
which show the various steps in the 
mechanical assembly and the connec- 
tions to be made on leads to the am- 
plifier unit. 

Instructions (which run to 28 type- 
written pages) are simple enough to 
explain the necessity of tinning the sol- 
dering iron to the beginner, and tech- 
nical enough to give the mechanism’s 
frequency-response characteristics and 
correct oscillator data for the advanced 
sound technician who wishes to design 
and build his own amplifier. 

The kit contains all parts necessary 
for operation, except the microphone 
and speaker. 


PAINT YOUR OWN PRINTED CIRCUITS 


(Continued from previous page) 


painted with resistors having the di- 
mensions computed above. 

With the layout completed, the next 
step was to transfer it to a suitable 
base upon which to apply the paints. 
This was done by placing the layout 
over carbon paper on a piece of hard 
fiberboard. The circuit was transferred 
to the fiberboard by tracing the lines 
with a hard pencil. 

The silver-paint lines were then 
drawn with a fine brush, although for 
narrow lines a ruling pen and straight- 
edge give neater results. The result is 
shown in Fig. 3. 

After allowing the silver to dry for 
about 20 minutes, the resistors were 
painted. They were painted with brush 
strokes parallel to the direction of cur- 
rent fiow. Fig. 4 shows the board after 
the resistors had been painted. 

Following the drying of the resistors, 


the 50B5 and phototube sockets, the re- 
lay, and the lamp base were added. 
Their connections were completed with 
drops of silver paint and painted lines 
running from the base plate up to the 
terminals of the relay and sockets. 

The result was a circuit which had 
no connecting wires other than those in 
the power cord and the leads of the 
capacitor Cl, which were soldered di- 
rectly across the coil terminals of the 
relay. 

Fig. 5 is the completed circuit, which 
is also shown in the photo at the head 
of this article. Note that Fig. 5 is the 
oscillating circuit, with the 10-watt 
lamp mounted on the board and shining 
through an opening in the sleeve around 
the phototube. In the other photograph, 
a lead is plugged into the socket so that 
the circuit can be used for controlling 
any desired electrical device. 


New Tape Reeorder Kit 


Perhaps the most interesting feature 
of the equipment is the absolute mini- 
mum of switches. Plugs and jacks are 
used for operations which require cor- 
rect coincidental setting of two switches 
on some recorders. Enthusiasts who 
have recorded long pieces with the 
amplifier switch on PLAY will appreci- 
ate this feature. 

The amplifier proper is a high-im- 
pedance input type with two 7C7’s and 
a 6V6. It uses inverse feedback. The 
plate of the 6V6 is coupled back to its 
own grid through a network contain- 
ing a .0005-uf capacitor and two 510,- 
000-ohm resistors. A .00025-uf capacitor 
is between their junction and ground, 
as shown below. There is a normally 
shorted resistor of 100,000 ohms _ be- 
tween this capacitor and ground. Cut- 
ting this resistor into the circuit feeds 
back more highs, thus reducing upper- 
register response. 

The bias-erase oscillator is a 6SJ7 in 
a phase-rotating circuit. Its plate is 
coupled back to the grid through a two- 
resistor, three-capacitor network which 
feeds output signal back into the input 
in the correct phase to produce sus- 
tained oscillations. The oscillations— 
which are in the order of 30 kc—are 
amplified through a 6V6 with a 150- 
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Removing short from resistor decreases highs. 


millihenry choke in its plate circuit. 
They are applied to the erase head 
through a .01l-uf capacitor and to the 
record head through a 100,000-ohm re- 
sistor and .00025-uf capacitor. 


Design characteristics 


Since some constructors will desire 
to construct or redesign their own am- 
plifiers to use with the Tapetone mech- 
anism, the instruction sheets contain 
two pages of design data for those who 
wish to “roll their own.” 

We learn that the amplifier should 
have a rising characteristic of 10-12 db 
from 1,000 to 8,000 cycles for recording, 
and of 4-8 db both from 1,000 to 8,000 
cycles and from 1,000 to 100 cycles for 
playback. 

A correctly designed oscillator should 
operate at from 25 to 35 ke, supplying 
maximum current of 2.5 ma to the erase 
head and approximately 1 ma to the 
record head. Due to the high impedance 
of the heads a high oscillator voltage 
(about 400 at 25-35 ke) is required to 
drive sufficient current through the 
heads. 
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Part VII—Resvonant 


UNED circuits do for the radio 
engineer what good looks do for 
a girl: they allow him to select 
what he wants and reject what he 
does not want—from the available 
alternating current spectrum. This 
ability to put out the welcome mat for 
a particular frequency and to cold- 
shoulder others is of utmost importance. 
It permits the engineer to “tune” his 
radio circuits, and without tuning 
there would be no radio as we know it. 


Since all tuned circuits consist, es- 
sentially, of combinations of a capacitor 
and an inductance, their variety is not 
infinite. In fact, they come in just two 
models: the series and the parallel, of 
which Fig. 1 and 2 are illustrations. 
Note carefully that the two types are 
determined by whether or not the ap- 
plied voltage is inserted in series with 
the capacitor and inductance or whether 
both of these circuit elements are ar- 
ranged in parallel with this applied 
e.m.f. A parallel tuned circuit is not so 
named because the capacitor and coil 
are in parallel with each other, but 
because both of these are connected in 
parallel with—or directly across—the 
applied voltage. In a series circuit, the 
applied current must go through both 
coil and capacitor; in a parallel circuit 
it has its choice. 


Suppose the series circuit of Fig. 1 
is connected across a generator of con- 
stant voltage but variable frequency. 
Then suppose we change from a very 
low to a very high frequency. Recall- 
ing that the reactance (resistance to 
the passage of a.c.) of a capacitor goes 
down with an increase in frequency 
whereas the reactance of a coil goes 
up, we can see that at a low frequency 
the excessive capacitive reactance pre- 
vents much current from flowing 
through our series circuit. At the high 
frequency, on the other hand, our ca- 
pacitive reactance decreases, but the 
inductive reactance rises sharply and 
still prevents a great deal of current 
from passing. However, at some one 
frequency, called the resonant fre- 
quency, the reactance of the coil and 
that of the capacitor will be exactly 
equal, and the current will rise to a 
maximum value. 

The reason for this rise in current 


is clear when we remember that ca- 
pacitive reactance and inductive re- 
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actance are opposite in sign and must 
be combined like positive and negative 
numbers in algebra. Remember that a 
capacitor causes the current to rush 
ahead of the voltage, but an inductor 
holds it lagging back after the voltage; 
therefore, when the two are in series, 
the one undoes what the other does. 
This means that at resonance our total 
reactance is equal to the sum of two 
numbers equal in value but opposite in 
sign—or zero. Since the reactances 
cancel, the only thing impeding the 
flow of current through the series cir- 
cuit is the ohmic resistance. 





CONSTANT VOLTAGE VARIABLE FREQ GEN 
Figs. | and 2—The series and parallel tanks. 


_The lower this resistance is, the 
higher the current at resonance, as is 
shown in Fig. 3. When resistance is 
increased, it flattens out the current 
peak; but since the resistance enters 
the picture seriously only in the im- 
mediate vicinity of resonance, the 
curves tend to coincide at points re- 
moved from resonance and at which 
the capacitive or inductive reactance 
is much greater than the resistance. 

At the resonant frequency, the sizes 
of the coil and the capacitor are such 
that the time necessary for charging 
and discharging the capacitor is equal 
to the time needed for building up the 
current through the inductor and let- 
ting it die down. The discharging ca- 





circuits 


pacitor sends a heavy pulse of current 
through the coil; and when this cur- 
rent dies down, the collapsing mag- 
netic field returns this charge to the 
capacitor. Look at Fig. 4. Suppose we 
had a coil and capacitor hooked up as 
in Fig. 2 and were able suddenly to 
put a big negative charge on one 
of the capacitor plates, as in 4-a. 
Electrons would immediately attempt 
to flow around to the other plate to 
neutralize the charge and get every- 
thing back to normal again. But in 
doing so, they have to flow through 
the inductor. This sets up a magnetic 
field which tries to oppose their pas- 
sage. At 4-b we see a big magnetic 
field and no excess of electrons on either 
plate. The current is ready to stop flow- 
ing. But now the magnetic field starts 
to collapse, forcing electrons around 
(still in the same direction) onto the 
bottom plate of the capacitor. By the 
time the field has collapsed entirely, 
the situation is as in 4-c, and the elec- 
trons, now crowded onto the bottom 
plate, start to flow around to the top 
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Fig. 3—Resistance effect on series circuit. 
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Typical tuned circuits: wavetrap, high-frequency receiver tank, slug tuner, transformer. 
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again, producing the condition of 4-d, 
which is identical with 4-b, except that 
current is flowing in the opposite di- 
rection. 

At resonance, ths swapping of en- 
ergy is precisely timed, and heavy cur- 
rent is moved through the circuit. At 
frequencies other than resonance, 
things are more or less out of step, 
and the consequent confusion reduces 
the amount of current that can be 
handled. 

A check with a voltmeter across the 
capacitor and the inductance reveals 


- 


yt 











Fig. 4—The electron flow in a tuned circuit. 


that a considerably higher a.c. voltage 
is found across each than across the 
combination of the two. To understand 
how one plus one can equal consider- 
ably less than two, remember that, 
although the current through a purely 
resistive resonant circuit is in phase 
with the applied voltage, this same cur- 
rent is leading the voltage across the 
capacitor by nearly 90 degrees and 
lagging the voltage across the induct- 
ance by approximately the same angle 
—just another way of saying that the 
voltages across the capacitor and the 
inductance are nearly 180 degrees out 
of phase with each other. Voltages 180 
degrees out of phase are “bucking” 
voltages, working directly opposite to 
and cancelling the effects of each other. 
That is why the total voltage across 
the combination of capacitor and in- 
ductor can be less than the voltage 
measured across either one of them. 

Let us consider an example: Suppose, 
as is shown in Fig. 5 a 1-henry coil and 
a 7.03-uf capacitor are connected in 
series across a generator that puts out 
100 volts at 60 cycles. Suppose, too, 
that the total ohmic resistance of choke 
and condenser is 100 ohms. Using the 


formulas X, = 2nfL and X, = 


2rfC 
to find the reactances of the coil and 
capacitor, respectively, we discover 
(by no coincidence!) that each has, at 
60 cycles, a reactance of about 377 
ohms. Since these two resonances cancel 
each other, only the 100 ohms of re- 
sistance impedes the flow of current 
through the circuit. 

Whipping out and applying our 
trusty Ohm’s Law (I=E/R=100/100), 
we learn that our 100-volt generator 
will send 1 ampere of current surging 
back and forth through the circuit. 
But the voltage drop across a capacitor 
or coil is equal to its reactance in ohms 
multiplied by the amperes of current 
flowing through it: thus we discover 





that we would have about 377 volts 
across our capacitor and another 377 
volts across our inductance. Believe it 
or not, but you can try it with any 
100-volt a.c. source and a 1,000-ohm- 
per-volt meter! 

Assuming that what we want to do 
with our series tuned circuit is to ob- 
tain a maximum flow of current through 
it, our best circuit is the one with the 
least resistance. Since the major por- 
tion of this resistance below 30 mega- 
cycles is contained in the coil, it fol- 
lows that a_ high-inductance, low- 
resistance coil is ideal. The symbol Q, 
used to indicate this measure of merit 
of a coil is defined as the ratio between 
the coil’s reactance and its resistance. 
The Q of the coil used in our illustra- 
tion would be equal to 377/100 or about 
3.75. Coils used in radio work may 
have Q’s exceeding 100. 


Parallel circuits 

When our variable-frequency gen- 
erator is hooked across the parallel 
tuned circuit of Fig. 2, we find that at 
a low frequency the inductive reactance 
of the coil forms a low-impedance path 
across the terminals. At a high fre- 
quency, the capacitive reactance of the 
condenser does the same thing. How- 
ever, there is one frequency, again 
the resonant frequency, at which the 
two reactances are equal; at this fre- 
quency there is a high impedance to the 
flow of current from the line through 
the parallel tuned circuit. 

Fig. 6 shows the impedance of a par- 
allel tuned circuit. Note that it is almost 
an exact replica of the current-curve 
of the series tuned circuit. 

The why of this sharp increase in 
impedance at resonance is wrapped up 
in the fact that the currents through 
the inductive and capacitive branches 
of our parallel tuned circuit are 180 
degrees out of phase with each other. 
While the current is flowing from top 
to bottom through the coil, it is flowing 
from bottom to top through the ca- 
pacitor, and vice versa. Actually the 
current is oscillating back and forth 
through the tuned circuit like the bal- 
ance wheel of a watch, and this current 
and the voltages it produces are so 
timed that very little current from the 
line is able to flow through the circuit. 

Assume that the generator has built 
up a negative peak voltage on the top 
plate of the capacitor in Fig. 2. As this 
voltage begins to subside, the capacitor 
charge starts to force current through 
the coil and develops an expanding 
magnetic field about that coil. During 
the next quarter cycle, when the line 
voltage begins to build toward a nega- 
tive peak voltage on the bottom plate 
of the capacitor, the collapsing mag- 
netic field of the coil forces a counter 
e.m.f. of its own onto this plate to 
buck out the voltage from the line. 
When the line voltage reverses itself 
and rushes around to the top plate 
again to see if it cannot get its foot 
in the door there, this counter e.m.f. 
is right back there to slam the door 
in its face; and as long as the circuit 


is tuned to resonance, this exasperating 
voltage produced by the oscillating cur- 
rent within the tuned circuit is neve: 
caught napping. 

The whole thing is similar to, and 
about as frustrating, as, patting a mir- 
ror. No matter how nimbly you move, 
that other guy behind the glass always 
meets your outstretched palm with the 
flat of his own hand! 

There are just two ways to cross up 
this bar-the-door-they’re-coming-in-the- 
window routine: One is to detune the 
circuit and thus throw off the timing 
of the oscillating current so that the 
line voltage can sneak some current 
through. The other is to weaken the 
voltage produced by the oscillating cur- 
rent by placing a resistor across the 
circuit. The current that flows through 
the resistor is dissipated in the form 
of heat and so is “lost,” and the re- 
mainder of the circulating current is 
not sufficient to produce a voltage great 
enough to buck out the line voltage. 
This effectively reduces the resonant 
impedance peak of the circuit as is 
shown in Fig. 6. Sometimes we delib- 
erately “load” a parallel tuned circuit 
with a resistor to make it present a 
more uniform (but lower) impedance 
to an extended range of frequencies. 

While an unloaded parallel tuned 
circuit draws very little current from 
the line, the circulating currents inside 
‘he circuit itself are usually high, being 
‘nany times the line current. 


7.03 
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Fig. 5—Serios circuit resonates at 60 cycles 


To review: in a series tuned circuit 
at resonance, the current and the ap- 
plied e.m.f. are in phase; the current 
is maximum; the impedance is mini- 
mum, equal to the ohmic resistance, 
and resistive; the voltage across the 
inductor is equal and opposite in sign 
to that across the capacitor; and both 
of the latter voltages are greater than 
the applied e.m.f. 

In a parallel tuned circuit at reso- 
nance, the impedance is maximum and 
resistive; the current from the line is 
minimum; the circulating currents be- 
tween the capacitor and coil are high. 

Perhaps their use as wave traps best 
illustrates the fundamental differences 
between the actions of the two circuits. 
Fig. 7 is an example. At 7-a, the series 
trap forms a very low impedance path 
between the antenna lead and the 
ground at its resonant frequency, while 
it presents a higher impedance to all 
other frequencies and forces them to 
pass through the antenna coil to reach 
ground. At 7-b the parallel tuned cir- 
cuit in series with the antenna lead 
says “thou shalt not pass” to its reso- 
nant frequency, but it presents little or 
no obstacle to the passage of all other 
frequencies. The kind of guy who wears 
both belt and suspenders and never 
wants to be half safe could use both of 
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these circuits to get rid of a single un- 
wanted signal. (Not a joke—sometimes 
it’s necessary!—Editor.) The parallel 
circuit would keep most of it from 
reaching point X, and the series circuit 
would bypass the rest to ground. 


R=RESISTANCE 
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_ 
FREQUENCY 
Fig. 6—Resistance lowers Q of parailel tank. 


To “tune” our tuned circuit, or vary 
its resonant frequency, we must vary 
either the inductance or the capacitance. 
Mechanically, it being usually easier to 
use a variable capacitor with a fixed 
inductance, that is the most common 
type of tuned circuit. However, by 
changing the core material of the coil, 
we can vary its inductance (as pointed 
out in Part III), and therefore “slug- 
tuned” circuits are becoming more and 
more common. A coil tuned with a 
movable slug is shown second from 
right in the accompanying picture at 
the bottom of page 47. 


PARALLEL TRAP 
x 
x 
SERIES ANT COIL ANT COIL 
TRAP 
a b 


Fig. 7—Tuned circuits employed as wavetraps. 


The thing to keep clearly in mind is 
that tuned circuits permit you to single 
out a particular frequency and lead it 
down an irresistible path or to throw 
an insurmountable barrier across its 
way. You are the boss! 


C-R TUBE DISPOSAL 

“Use discretion in disposal of pic- 
ture tubes” warns Sylvania News in 
a recent issue. The service technician 
can be held legally liable if some child 
or curious adult comes to grief through 
investigating or playing with tubes 
that have been discarded in such a way 
that they remain a menace to safety. 

The safe and easy way to dispose of 
a large cathode-ray tube is to pack it 
in its own or a similar carton, seal it 
up, then drive a heavy tool or steel 
or iron rod through the bulb end or 
side of the case. Then you have just 
so much broken glass to deal with, and 
there is no danger from flying particles. 

Much has been written about the 
proper and careful handling of “live” 
television viewing tubes. This is the 
first item we have seen on the disposal 
of dead ones, an operation which will 
be very important in a year or two. 
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Industrial Radio Service 


HE Lamson Company of Binghamton, 

New York, is a typical industrial 
plant employing 450 men and women. 
In its office may be found tape and wire 
recorders, and throughout its plant are 
strategically located loudspeakers 
coupled to a 50-watt PA and intercom- 
munication system. A complete minia- 
ture broadcasting studio from which 
employees may hear music, speech, and 
entertainment is an essential feature of 
everyday plant operations. 

Jack Rose, service technician of Bing- 
hamton, handles repair and mainten- 
ance of all radio apparatus in the plant. 
His charge of $200 yearly includes 52 
weekly check-ups. Once a week Rose 
checks all office recorders, the plant PA 
unit, and a disc recorder which is used 
by employees to wax birthday and anni- 
versary greetings, which they take 
home. In addition to the $200 retainer 
fee he makes an additional $25 yearly 
charge covering tubes and components. 

Rose has more than 11 factories of 
varying sizes on his weekly check-call 
list. All factories sign a contract which 
calls for weekly inspections and repairs 
or replacements when necessary. Rose 
calls these contracts “radio insurance 
industrial plant policies.” 

The Winters Radio Service of Salt 
Lake City, Utah, is interested in indus- 
trial plant employees. 

All employees of any Salt Lake City 
plant may obtain a “factory worker 
radio service certificate.” This certificate 
entitles the holder to three inspections 
yearly at quarterly intervals for the 
sum of $15, regardless of the model 
radio owned. Radios are guaranteed to 
play in the periods between such inspec- 
tion calls and when necessary emergency 
inspections are made. 


Employees are also privileged to have 
ailing radios repaired at a $1.25-per- 
hour service rate, plus prevailing re- 
placement part costs, less a 15° dis- 
count if radios are left at the plant for 
pickup and return. Plants provide a 
small room where sets may be left and 
tagged with the owner’s name. Em- 
ployees receive a statement with re- 
turned radios and leave the payments at 
the factory payroll office in a sealed 
envelope addressed to the radio tech- 
nician. Payment must be made within 
one week of the radio’s return or the 
set owner is placed on the black list 
which makes him ineligible for credit 
on future service jobs. 

The Winters Radio Service has 34 
plants of varying size in the Salt Lake 
City region at which its service truck 
calls daily to make pickups and returns. 
According to this organization, radio 
service problems yield handsome divi- 
dends indeed. 

The Pacific Industrial Radio Service 
of San Francisco, California, is espe- 
cially interested in installation and 
maintenance of industrial plant juke 
boxes. This radio service concern installs 
juke boxes in workers’ lounges and re- 
laxation rooms. Each week technicians 
check the jukes and install new records. 
Such factory juke boxes require no 
nickels. Employees merely select a re- 
cording when they are in a mood for 
music. Pacific Industrial charges fac- 
tories a flat fee for the juke box plus a 
weekly service fee which includes a 
change of records. They purchase old 
units from juke box operators, recondi- 
tion them, and install them in factories. 
At present they have a factory juke-box 
route which includes 34 _ industrial 
plants. Conklin 

















“And you say all you did was call in your radio technician, lower the vertical sweep 
and reset the horizontal sweep.” 
































Buggested by W. C. Collins, Fullerton, Calif. 
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Radio Set and Service Review 





EASURING about 6% x 12 x 
5% inches in its plastic cab- 


inet, Zenith’s model 7H918 

(7F0O3 chassis) looks like any 
small bedside receiver and is as easy 
to operate. Instead of snaps, pops, and 
crackles along with your soap opera, 
however, you’ll hear only blissful si- 
lence in the background, for this is an 
FM receiver of unusual sensitivity with 
an Armstrong  limiter-discriminator 
circuit. 

Using the built-in power-line con- 
nection as an antenna, the receiver 
performed very well in the middle of 
New York. Outside of the city it showed 
a sensitivity superior to most other FM 
receivers and tuners tried and its se- 
lectivity was very nearly as good. Tone 
—always a matter of personal taste— 
appeared to the reviewers slightly over- 
bassed and highs were attenuated, 
though not missing altogether. Service 
technicians and _ technically minded 
buyers, however, will have little dif- 
ficulty in adjusting tone to suit them- 
selves, as outlined farther on. The set 
is very easy to tune and shows no 
warm-up drift. 

As the circuit schematic shows, seven 
tubes are used; all are miniatures. The 
12BA6 is an untuned r.f. amplifier. One 
side of the a.c. power line is normally 


12BA6 














tied to the 12BA6 grid through 7.5- 
and 100-uuf capacitors, making the 
power line itself act as antenna. Re- 
versing the plug in the sockets seems 
to make a difference on some stations, 
as does the position of the line cord. 
Normally it should be stretched out. 
An outside antenna may be connected 
to the set with 300-ohm line. The blue 
lead from the power lead is discon- 
nected from the F screw terminal on 
the back of the cabinet, and the 300- 
ohm line is connected to the F and G 
posts. 

The 12AT7 dual-triode is the con- 
verter. One triode is the oscillator, its 
signal being coupled to the other grid 
through the 0.68-uuf capacitor. The two 
tuned circuits—oscillator and converter 
—are permeability-tuned. The movable 
slugs are terminated in semiflexible 
rods which move between two rollers 
above the chassis. One roller is turned 
by the dial cord; the other is free but 
is pushed tightly against it by a spring. 
The effect is something like a clothes 
wringer. 

There are two stages of permeability- 
tuned i.f. at 10.7 me and a single Arm- 
strong limiter. The 19T8 is the dis- 
criminator and first audio tube. This 
tube is a duo-diode-triode combined with 
a single diode. The single diode and one 



























































New Zenith FM set has 
Sensitivity, stability 


of the diodes associated with the tri- 
ode are used for detection. The 35B5 
output stage feeds a 4-inch PM speaker. 

There are two tone-control networks 
in the audio section. The first is the 
familiar .02-uf capacitor across the 
primary of the output transformer. Re- 
moving this or substituting a smaller 
capacitance will restore the highs and 


MIXER TUNING SLUGS 


INTERLOCK 





LINE ANTENNA 


Chassis photo shows tuner, safety interlock. 
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Complete circuit schematic of the Zenith 7FO3 FM receiver chassis. The single limiter does a good job, even in a no’sy New York location. 
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ALLIED’S NEW 


a3 — 7 os a 
 tladists| ceding Brayzag Gualc 
Here’s the Buying Guide to everything in radio for every- 
one in radio! Preferred by expert service technicians, engi- 
neers, sound men, Amateurs, builders and experimenters 
it’s packed cover to cover with the world’s largest selec- 
tions of quality equipment at lowest money-saving prices. 
See the latest in TV and home radio receivers; radio- 
phonos with new three-speed changers; new Sound Sys- 
tems, P.A. equipment and high-fidelity sound components; 
recorders and accessories; full selections of newest Ama- 
teur receivers and station gear; test instruments; builders’ 
kits; huge listings of parts, tubes, tools, books, diagrams. 
ALLIED gives you every buying advantage; speedy de- 
livery, expert personal help, lowest prices, assured satis- 
faction—plus the most liberal Time Payment plan in radio. 
Get the new 1950 ALLIED Catalog. Keep it handy— it will 
save you time and money. Send today for your FREE copy! 


LARGEST STOCKS ¢ QUICK, EXPERT SERVICE 


Send for your FREE copy of 
Radio’s Most Complete Catalog 
Use the coupon below —- NOW! 


ALLIED 
RADIO 


Euergthing in Radio 
aud Electronics 


LARGEST 
RAdIO 
supply 
House .-° 


SEPTEMBER, 1949 


1950 RADIO CATALOG 


196 VALUE-PACKED PAGES 


Sead for ct aow! 
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fverything la Redic ons et 1950 


WORLD'S LARGUST ¢ 


Everything in radio for everyone in 
radio! ALLIED's huge stocks are the 
world's largest, including complete 
lines of all leading makes of parts 
and equipment. Get everything you 
need from one dependable central- 
ized source—ALLIED RADIO! 


TELEVIGG@N & HOME RA 2 
See ALLIED's outstanding selection of 
new Television sets, new table model 
radios, FM-AM combinations with new 
Three-Speed Automatic Changers. 
Save on these radio models—the 
choice of experts! 


AMATEUR STAWGH GEAR 

You'll find everything you need for 
your shack in the new ALLIED Cata- 
log. See all the latest releases in re- 
ceivers, transmitters, parts, station 


equipment—the biggest and most 
complete listings in Ham radio! 


NEW SOUND EQUIPMI 


Packaged, ready-to-use Sound Sys- 
tems; amplifiers guaranteed for one 
full year; high-fidelity sound compo- 
nents; everything in speakers, mikes, 
P.A. accessories, intercom and record- 
ing equipment—ALLIED RADIO is 
headquarters for Soundmen! 











ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 2-3-9 
Chicago 7, Illinois 





( Send FREE New 1950 ALLIED Catalog. 
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DON’T BUILD ANY 
TELEVISION KITS! 


—When you can pick up a factory wired and 
tested 630TV Television Set, complete with tubes, 
ready to operate—at the same price as a kit!— 
Why fuss or have headaches? 

Ths is the famous RCA type 630TV chassis 
which has proved to be superior to anything yet 
developed. We need not describe the 630TV 
chassis—you already know about it. The design 
and operation is excellent—and it's fully guar- 
anteed! Complete with tubes, ready for cabinet 
installation.—Will operate the 10”, 12”, 12'/2”, 


15”, and 16” Picture Tubes. 
Price, Less Picture bones $6750 $157.50 
AC/DC TELE-BOOSTER 


16” Glass Tube 
CHECK THESE FEATURES 

@ Uses 3 type 6AK5's in an extremely stable and 
efficient wide-band amplifier circuit. @ Self-con- 
tained power supply using selenium rectifier, @ 
Covers all television channels in use. @ Elimi- 
nates need for outdoor antennas in many loca- 
tions. @ Will actually make difference between 
"Flat" and very bright pictures on weak stations. 
@ Improves receiver immunity to off-channel 
interference. Can be tuned to boost weak station 
or turned off to provide normal reception. @ 
Simple to install and operate, ene only 


external —_— oo ne, > oC. 
t: 

Operates on 110 volts A a $16. 95 
DUAL SPEED AC/DC 
PORTABLE RECORD PLAYERS 
These units were manufactured for the United 
States Government. Used, but reconditioned for 

resale at a sensationally ‘low price. 

The motors are of the dual speed type—33-1/3 
and 78 RPM with fully adjustable speed control 
and will operate on either 110 Volts AC or DC. 
No noisy inverters required for DC use. Smooth 
silent operation. 

Cabiners are solidly constructed for portable 
use and are covered with attractive leatherette. 
Complete with an electrodynamic loudspeaker, 
built-in pickup and amplifier, just plug-in and 
ee Ridiculously Low While They $ 
RE eae 16.95 


5 TUBE AC/DC SUPERHET KIT 


Beautiful plastic cabinet with complete parts 
and instructions to quickly and easily make up a 
sensitive 5 tube AC/DC superheterodyne broad- 
cast radio. Plenty of volume with good tone 
quality is assured by the beam power stage and 
the PM Dynamic speaker. 

All material including tubes are furnished for 
less than half the cost of the built up radio. 











Nothing else to buy. Tubes used ore, 1|-12SA7, 
1-12SK7, 1-12SQ7, 1-50L6, 11-3525. Powerfully 
sensitive built-in loop included. 


Price vente all tubes and cabi- 


be $8.95 


Two STATION INTER- 
COMMUNICATION SYSTEM 


Radiomen—provide yourself with an additional 
source of income by selling and installing these 
high quality—low cost intercoms. 

Selling Features: @ For the nursery (baby sit- 
ting) or sickroom @ In private homes—room to 
room—garage to house—basement to attic, etc. 
@ Busy businessmen @ Ideal for use in television 
antenna installation and servicing—instead of 
unhandy earphones @ Simple installation—only 
2 wires to connect @ Housed in an attractive 
walnut case, | master and | slave station, com- 
plete with tubes. 


Price 
Extra for 50 feet twin-lead cable. $11 95 
—$1.00 ° 


MODEL NFRD—RADIO NOISE 
FILTER 


if it doesn't work, send it back!! 
We absolutely guarantee that our Model NFRD 
will eliminate all line noises when properly con- 
nected to radios, television sets, short wave sets, 
motors, electric shavers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources 
of interference. This unit will carry up to 12 
amperes or I'/4 KW of power and may be used 
right at the source of interference or at the 


radio. $1. 95 


Small size only 3” x 
Very low price only 

Satisfaction guaranteed ry “eo merchandise. 
All_prices F.0.B. York City 


ew 
WRITE FOR FREE CATALOGUE, T9 


RADIO DEALERS SUPPLY CO. 


154 Greenwich St. New York 6, N. Y. 








2" x eneyi 














give a somewhat more brilliant tone, 
though it will also allow noise to enter 
the speaker and thus necessitate more 
precise tuning. 

The other is a negative feedback ar- 
rangement between the cathode of the 
power-amplifier and the grid of the 
first audio. The percentage of feedback 
is limited by connecting the loop to an 
820-ohm resistor at the bottom of the 
volume control. Because of the .05-uf 
capacitor and 1,000-ohm resistor in the 
loop, the feedback consists substantially 
of frequencies above 3,000 cycles. To re- 
duce the bassiness this causes, values 
for the resistor and capacitor may be 
changed. Omitting the network entirely, 
however, causes an unpleasing lack of 
bass. 

Zenith, apparently conscious of the 
danger inherent in a.c.-d.c. chassis, has 
so designed the set as to make it im- 
possible to touch anything connected 
to the chassis unless the back is re- 
moved. (The back has a warning sten- 
ciled on it as well.) The controls are 
insulated. Moreover, when the back is 
removed, a socket attached to it dis- 
connects from a male plug on the 
chassis so that no line voltage is con- 








Service technicians should appreciate the lack of crowding under the receiver's chassis. 


nected to the set—an interlock arrange- 
ment, in other words, like those found 
on television receivers. This is a very 
unusual and commendable feature as 
it makes the set genuinely shockproof. 
Even the screws holding the chassis to 
the cabinet are not underneath as in 
the usual receiver. They are inside, 
where they cannot be touched unless the 
back is removed. 

The receiver is aligned in the usual 
manner, preferably with an FM gen- 
erator and oscilloscope. Alignment fre- 
quency for the r.f. section is 98 me. The 
tuning slugs for the oscillator and 
mixer coils may be adjusted after melt- 
ing, with a hot iron, the cement which 
prevents them from turning. A drop of 
speaker cement should be put on each 
after alignment to hold it in place. 

A .05-uf capacitor should be con- 
nected in series with the signal gen- 
erator when aligning the i.f.’s and a 
270-ohm resistor when aligning oscilla- 
tor and mixer. 

This receiver cannot, of course, re- 
produce the full tonal possibilities of 
FM. As a substitute for the usual noisy, 
distorting AM bedside set, however, it 
is ideal. 


FRINGE RECEPTION DISCUSSED AT LITTLE ROCK 


| Members of the Greater Little Rock, 
| Ark., Radio Servicemens Association 
| and their visitors heard Robert W. Bar- 
ton, Motorola engineer, discuss “Tele- 
vision Reception in Fringe Areas” at 
| their regular meeting which was held 
jon June 17. 
| Mr. Barton stated that a skilled tech- 
nician could do much to improve re- 
ception, particularly by the use of 
proper antennas. These should be 
stacked directional arrays—cut for the 
|one channel on which reception is de- 
| sired—rather than the broadband type. 
| A particularly promising antenna for 
|fringe areas, he continued, is the 
rhombic. Though it demands much 
| space and must be oriented exactly both 
| horizontally and vertically for the best 
| results, a superior rhombic is close to 
| being ideal for weak-signal areas. 


Boosters are another useful aid, and, 
where transmission lines are long or 
signal-noise ratio bad, should be in- 
stalled right up at the antenna. If two 
boosters are used, they should be “stag- 
gered,” i.e., one tuned to the video and 
the other to the sound carrier. Other- 
wise they might tend to sharpen the 
signal too much, causing serious loss of 
picture definition. 

Mr. Barton’s address was followed 
by a short general discussion on organ- 
ization problems, in which visitors from 
Hot Springs, whose association faces 
a number of difficult local problems, 
took an especally active part. Service 
technicians from three other Arkansas 
points (Pine Bluff, Magnolia, and For- 
dyce) were also present at the meeting. 
The total number of technicians attend- 
ing was more than 30. 
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i MONEY BACK GUAR AN TEE — We believe units offered for sale by mail order should be sold 
« only on a “Money-Back-lf-Not-Satisfied" basis. We carefully check the design, calibration and value 
« of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
| refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 
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A COMBINATION 


20,000 onms rer vorr MULTI-METER °25..1:'1;| 0 70 TUBE TESTER « is. sh: rcs 


ww weaseas” 


Ranges: (At Peanut tantam, Hear- 


20.000 ohms per 
and TELEVISION KILOVOLTMETER ,*" ec Tere on. 
P 


0-2.5/10 50/100 Miniatures Sub - Minia 
The New Model 
TV-20 






250/500/ 1,000 tures, Novals, et« will 
also test Pilot Lights 
*% Tests by the well-estab- 
lished emission method 
for tube quality, directly 


5,000 / 50,600 
Vilts) 


A. C. Voltage 






Volt) av on the scale of the 
; meter 
"350/900, 1.000 te Tests for “shorts” and 
5.000 Volts “leakages” up to 5 Me 
5 D. C. Current ohm 
Ranges * Uses the new self-clean 
0-50 Microamperes ing as c - Act ° . 
" anes Switche or individua 
. phd “a element testing. Because 
0-5 Amperes all elements are num 


bered according to pin- 
number in the RMA base 
numbering system, the 
user can instantly iden- 
tify which element is 
under test. Tubes having 


4 Resistance 
Ranges: 
0-2.000 20,000 
ohms. O0- 2/20 
Megohms 
In- 7 D. B. Ranges: 
0. B 





Added Feature: 





cludes an Ultra High (All ; tapped filaments and 
Frequency Voltmeter ranges based on : tubes with filaments ter 
Probe with a frequen- ODb=1 My. in. | The Medel TV-10 operates on 105-130 50 minating in more than 
cy range up to 1,000 to a 600 ohm | Volt 60 Cycles A.C. Comes housed in a e : acl siete 
MEGACYCLES. When line) beautiful hand-rubbed oak cabinet com- neg one pen ate truly Sen 
plugged into the Mod- 4 to + 10 db | plete with portable cover with the Model TV-10 as 
el TV-20, the V. H. + 8 to + 22 db | any of the pins may be placed in the neutral position when necessary 
pepag rey ha + - 4 + . = * The Model TV-10 does not use any combination type socket Inste om 
° t + j j : “ke are u - . » 5 ossible 
A + 36 individual sockets are used for each type of tube Thus it is imp i 
——— ~ 7. ven + 42 . ; 4 = to damave a tube by inserting it in the wrong socket 
, + 48 to + 62 db | & Free-moving built-in roll chart provides complete data for all tube 
pa Bey Bing Ky BA yo 7 Output Voltage * Newly designed Line Voltage Control compensates for variation of any 
tiful hand-rubbed oak cabinet com- s ranges: line voltage between 105 Volts and 130 Volts 
plete with portable cover, Built-in High NET 0 to 2.5/10/5 





The Model 88—A Combination 


SIGNAL GENERATOR 
and SIGNAL TRACER 


Signal Generator Specifications: 
*Frequency Range: 150 Kilo- 
eycles to 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels. *Modulation is ac- 
complished by Grid-blocking ac- 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television’ receivers. *R.F. ob- 
tainable separately or modulated 
by the Audio Frequency. F 
— Tracer Specifications: — ‘ _ on 
ses the new Sylvania 3 yer- cpm Aen 
manium crystal Diode A . com, | Model TV-30 ladder type with constant impedance con- 
hined with a resistance enpaciee tan cance comatete $99. trol for fine adjustment. Tube Used 


quency ranae ef axial lead and 6C4 as Cathode follower and modulated 


300 ee . "9 
7 . cycles to 50 Meancpsies $ 85 all operating in- WET puffer. 6C4 as R.F. Oscilator. 6SN7 as 
. Structions. Audio Oscillator and power rectifier 
The Medel 88 comes complete with all test NET 


leads and operating instructions. ONLY weden The New Model 770—An Accurate Pocket-Size 
A 


VOLT-OHM MILLIAMMETER 


(Sensitivity : 1000 ohms per volt) 
Compact-measures 34%" x 5%" x 2% 
Uses latest design 24% accurate 1 Mil 
VOLT - OHM - MILLIAMMETER D'Arsonval type meter. Same zero ad- 
plus CAPACITY REACTANCE, justment holds for both resistance range 
INDUCTANCE and DECIBEL It is not necessary to readjust when 
MEASUREMENTS. switching from one resistance range to 
D.C. VOLTS: 0 to 7.5/15/75/150/750 another. This is an important time-sav- 
1500/7500. A.C. VOLTS: 0 to 15/30/ ing feature never before included in a 
150/300 1500/3000 Volts. OUTPUT 
LTS: 0 to 15/30/150/300/1500/3000 
D.C. CURRENT: 0 to 1.5/15/150 ma.; 


V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
0 to 1.5 Amps. RESISTANCE: 0 to 500 
100.000 ohms, 0 to 10 Megohms. CA- 


black etched panel. Depressed letters 
PACITY: 01 to .2 Mfd.. 1 to 4 Mfd 


filled with permanent white, insures 
long-life even with constant 

(Quality test for electrolytics.) REACT- 

ANCE: 700 to 27,000 Ohms; 13.000 Ohms 


. 0'- 
Volt Probe, H. F. Probe, Test Leads 2590/5 » 
Sed a ecg sect iio vai |™ So" TELEVISION SIGNAL GENERATOR 
TV-30 
a_—_—- 


+54 +S Enables alian 
ATS: ment of Tele 
vision I. F. and 
front ends with 
out the use of an 
Oscilloscope 


Specification 
Frequeney 
Range: 4 Band 
No switching 
1k 32 Me. 35 
65 Me.54 OR Me 
150 250 Me. Au 
dio Modulating 
Frequency 400 
eyele (Sine 








The New 
Model 670 





use 
Specifications: 6 A.C. VOLTAGE RANGES: 
0-15/30/150/300/1500/ 3000 volte 

6 D.C. VOLTAGE RANGES: 6-7'%/15 
150/750/1500 volts 

4 D.C. CURRENT RANGES: 0.1'%/15/1 
Ma. 0-1% Amps 

2 RESISTANCE RANGES: 0.500 Ohm 0.1 
Mexohm 


The Model 770 comes complete $ 90 
with self-contained batteries. P 


to 3 Megohms 
INDUCTANCE: 1.75 to 70 Henries; 35 
to 8.000 Henries 

CIBELS: —10 to +18, +10 to +38, 


+30 ta +5 


The model 670 comes housed in a rugged. 
crackle-finished steel cab- 


inet complete with test § 40 
leads and operating in- . 
NET 


Structions. Size 52” x 
742” x 3”. 


20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS 
-RC-9, 98 PARK PLACE 
GENERAL ELECTRONIC DISTRIBUTING CO. New york 7, w.¥. 


SEPTEMBER. 1949 





test leads and all operating NET 
instructions. 
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By RUFUS P. TURNER, K6AI* 


ITH the reopening of the 
160-meter band a new thrill 
awaits the postwar ham as 
well as the oldster who never 
got around to trying this band before 
the war. Reoccupation of 160 may also 
relieve some of the congestion in the 
higher-frequency bands. 

Before the war, the 160-meter band 
Was a cozy meeting place for rag chews, 
especially among class-B phone opera- 
tors. It also was a natural for local 
code-practice broadcasts. Excellent for 
short-haul traffic and for 500-mile (or 
better) nighttime contacts, 160 was 
known occasionally to uncover some in- 
teresting domestic DX. 

Operation on 160 meters introduces a 
few problems peculiar to itself. For ex- 
ample, tank circuits are much larger 
than on the higher frequencies, and 
BCI is of special concern because of 
the comparative nearness of 160 to the 
standard broadcast band. Transmitters 
must work straight through (that is, 
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SOW. NIGHT 

$00 w.oav 
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EMISSION LIMITED To AUC.W.TELEGRAPHY) 
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NO NIGHT OPERATION Fig. 1 

oscillator, buffer, and final amplifier 


must all be on the same frequency—no 
doublers), and half-wave antennas are 
inconveniently long so that shorter 
antennas must be employed in most 
cases. 

Moreover, the new 160-meter regu- 
lations bring further special require- 
ments into the picture: The entire pre- 
war band has not been reallocated; cer- 
tain portions of it are assigned to 
specific geographic localities. The op- 
erator must provide satisfactory means 
for reducing the power input to his 
final amplifier to the specified nighttime 
power for his particular locality. (In 
one geographic section, nighttime oper- 
ation is prohibited altogether.) There is 
a limitation on daytime power, as well. 
Nowhere is the usual 1-kilowatt power 
input permitted. Emission is limited to 
Al (pure ¢.w.) and A3 (amplitude- 
modulated phone). The new band is 
shared with the vital Loran naviga- 
tional aid, and no interference may be 
caused to that service. 


What frequency and power? 
The map (Fig. 1) will enable you to 


PUERTO RICO 
AND VIRGIN 
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1975 - 2000KC. 
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determine quickly the legal operating 
conditions for your locality—which 160- 
meter frequencies may be employed 
where you operate your station, and 
what daytime and nighttime power in- 
puts you may use. 

For example, if you live in Kansas, 
you may use only frequencies between 
1900 and 1925 ke and between 1975 and 
2000 ke, and you may use 500 watts in 
the daytime but must reduce your pow- 
er to 200 watts at night. If you live in 
the State of Washington, on the other 
hand, you may use the same frequencies 
but may run only 200 watts during the 
day and must reduce to 50 watts at 
night. In New York, your frequencies 
would be 1800 to 1825 ke and 1875 to 
1900 ke, and your power allotment is 
500 watts days and 200 watts nights. 
Night begins at official sunset, local 
standard time. 


How large a tank? 


After the war, coil manufacturers 
dropped 160-meter coils from their 
catalogues because the demand for them 
had disappeared. They may be expected 
to reappear soon on the market. In the 
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meantime, prospective 160-meter con- 
structors will want to wind their own 
coils and start operation without delay. 

If you already have a 100-uyf tuning 
capacitor in your transmitter, you will 
need a 100-microhenry coil to hit 1800 
ke (the lowest currently assigned 160- 
meter frequency) with the capacitor set 
to three quarters maximum. If your 
tuning capacitor is 50 uuf, your coil 
must have an inductance of 210 micro- 
henries. Both of these combinations will 
cover all four sections of the new 160- 
meter band. You may determine the 
number of turns needed for either of 
these inductance values from any of the 
inductance tables, charts, or graphs ap- 
pearing in the radio handbooks, or use 
the following equation: 

/ 3d + 91 x L 

0.2d# 
where N the required number of 
turns, d = diameter of the coil (inches), 
| = length of the coil (inches) and 
L the desired inductance (micro- 
henries). 

For low-powered, single-ended oscil- 
lator, buffer, and final amplifier stages 
(using tubes up to and including type 
6L6), the 100-uh coil may be made by 


na = yy 


FINAL AMPL 








Fig. 2—Buffer is between oscillator and p.a. 


close-winding 71 turns of No. 22 enam- 
eled wire on a 112-inch-diameter form. 
The 210-uh coil consists of 102 turns of 
No. 25 enameled wire, close-wound on 
a 1%-inch-diameter form. Coils for 
higher-powered stages (using tubes 
from type 807 up) require heavier wire, 
the size depending upon the plate power 
input, and accordingly will require 
larger coil diameters and _ winding 
lengths. To determine the number of 
turns needed in these coils, first decide 
upon the size of wire which must be 
used and the maximum length and 
diameter you can accommodate in the 
stage in which the coil is to be used; 
then substitute these diameter and 
length values together with te desired 
inductance figure in the equation above. 

A quick expedient is to put your 
present 80-meter tank on 160. This 
may be done by connecting an auxiliary 
fixed capacitor (air or vacuum type) 
in parallel with your present 80-meter 
tuning capacitor. The capacitance of 
the auxiliary unit must be equal to 
three times the capacitance of your 
80-meter tuning capacitor. Connections 
must be made with short, heavy leads. 


Recommended lineup 

A 160-meter transmitter must be 
operated straight through; that is, 
every stage must be on the same fre- 
quency as the radiated signal. If a 
doubler were included anywhere in the 
160-meter rig, the preceding stage 
would have to operate between 900 and 
1000 ke. in the standard broadcast band. 


We cannot recommend this, since bitter 
experience indicates that even the best 
boxed-up, broadcast-band amateur oscil- 
lator can, and usually does, interfere 
with nearby broadcast receivers. 

When operating straight through, it 
is advisable to employ a tuned bufler 
stage between the oscillator and final 
amplifier (see Fig. 2), especially when 
the final amplifier is modulated. And it 
is good practice to shield the stages 
from each other. A flat, vertical, sheet- 
metal baffle plate usually will provide 
sufficient shielding. 

If the buffer stage is a triode, it must 
of course be neutralized. However, this 
introduces very little inconvenience, 
since generally it is easier to neutral- 
ize in the 160-meter band than at the 
higher amateur frequencies. Screen- 
grid tubes, such as the 807, will require 
no neutralization in buffer stages, pro- 
vided they are mounted in tube shields 
and their grid and plate circuits 
shielded from each other. They do have 
a marked tendency to take off on their 
own at higher frequencies unless para- 
sitic suppressor resistors are connected 
in their control-grid (and often plate) 
leads. 

Either a crystal oscillator or v.f.o. 
may be employed on 160. Like 160-meter 
coils, inexpensive 160-meter crystals 
have not been available in any profu- 
sion on the postwar market. But their 
reappearance may be expected within a 
short time. If a v.f.o. is employed, the 
tunable oscillator stage must be fol- 
lowed by one or two buffers (or un- 
tuned class-A isolator stages) in addi- 
tion to the regular buffer stage of the 
transmitter. This is to provide suffi- 
cient isolation. In a straight-through 
circuit, there is a pronounced tendency 
for modulation or keying in succeeding 
stages to react upon the oscillator fre- 
quency unless fully isolated. 

Accurate frequency-measurement fa- 
cilities must be available if a v.f.o. is 
used on 160. Only by knowing the oscil- 
lator frequency closely can the operator 
be sure of keeping within the limits of 
the channels assigned to his locality. 


Power reduction 


Since the new regulations call for re- 
duction of power at night, adequate 
means must be provided for power re- 
duction and measurement. 

To reduce power: 1. Use a Variac or 
similar adjustable autotransformer in 
the primary circuit of the final plate 
transformer. 2. Use a final plate trans- 
former with a tapped primary or sec- 
ondary. 3. Reduce loading or excitation, 
or both. 

Whatever method of power reduction 
is employed, the 160-meter operator 
must be sure of his power measure- 
ments. The simplest method is to meas- 
ure the final amnlifier plate voltage and 
plate current. Multiply the voltage by 
the current (amperes) to obtain the 
plate power input. If you are not sure 
of the accuracy of the meters used, it 
is far better to reduce to a lower power 
value than that specified by regula- 
tions. 


The antenna bugaboo 

Few amateurs have enough “house 
room” for a full-grown 160-meter an- 
tenna. A half-wave flat-top at 1800 ke 
is 260 feet long; and 1800-kc, quarter- 
wave, open-wire feeders are 133% feet 
long. 

Several schemes found workable in 
the past are illustrated in Fig. 3: 

Fig. 3-a. This is a popular bent-type 
antenna with quarter-wave in both the 
horizontal (flat-top) and vertical (lead- 
in) portions. The vertical wire must 
be kept as clear as possible of all build- 
ings, trees, and other obstructions 
whether metallic or nonmetallic, since 
it is a part of the radiating system. 
The vertical wire must be rigidly sup- 
ported. The tuning network may be an 
exact duplicate of the final amplifier 
tank. 

Fig. 3-b. In this double-bent arrange- 
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Fig. 3-a—The bent antenna for 160-meter use. 
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Fig. 3-d—A possible small-space arrangement. 
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Fig. 3-e—Two-band antenna is for 80 and 160. 
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ment, both the vertical sections must be 
rigidly supported and must be kept as 
clear as possible of all obstructions, 
such as buildings, trees, ete. 

Figs, 3-c, 3-d. These folded horizontal 
arrangements embrace a single quarter- 
wave folded on itself (Fig. 3-d) and are 
adaptable to smaller roof space. Note 
that the 2-foot connecting sections are 
included in the total quarter-wave in 
each instance. Both the folded horizon- 
tal sections of these antennas and the 
vertical lead-in wire must be rigidly 
supported so that the separate sections 
do not move with respect to each other. 

Fig. 3-e. This scheme enjoyed some 
popularity among prewar hams who 
commuted regularly between 80 and 
160. In this scheme, the feeders (which 
usually are a quarter-wave long) are 
tied together at the transmitter end 
and connected to the top of a tuning 
unit. 

While none of the antennas of Fig. 3 
will give results exactly as good in 
every sense as a conventional 160- 
meter, half-wave job, each will operate 
sufficiently well, when properly installed 
and tuned, to insure 160-meter enjoy- 
ment in cases where erection of a half- 
wave flat-top is impossible. 


The Marconi antenna 

The quarter-wave, or Marconi, an- 
tenna was a favorite among prewar 
160-meter amateurs. A quarter-wave on 
160 is 130 feet, and an inverted L 49 
feet high and 90 feet long (for exam- 
ple) is comparatively easy to erect. 
(Of course, 90 feet high and 40 feet 
in the flat-top would be much better.) 

The Marconi antenna is series-fed 
(Fig. 4). A coil about the size of your 
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Fig. 4—Marconi antenna was prewar favorite. 


output tank is used in series with the 
largest capacitor you can conveniently 
get. Anything from 365 to 1,000 nuf 
may be used. The coil can be tapped for 
further adjustment. The antenna of 
Fig. 3-e may also load up better if 
tuned as a Marconi. 

The ground connection must be a 
good one. The best ground will be ob- 
tained by burying a number of long 
lengths of heavy wire as deep as pos- 
sible in moist earth, preferably radiat- 
ing outward from the common connec- 
tion point like the spokes of a wheel. 
The next best ground undoubtedly is a 
cold water pipe to which a stout, tight 
connection is made. Do not, under any 
circumstances, attempt a ground con- 
nection by hooking to the heating sys- 
tem of a building, gas pipes, or buried- 
end downspouts. 

Where a good ground is impossible, 
a counterpoise should be erected. In its 
simplest form, a counterpoise is an- 


other wire strung under an aerial and 
a few feet above the ground. A number 
of parallel wires will give better re- 
sults. The counterpoise need not be 
directly under the aerial. Many ama- 
teurs have used them in back yards 
and running in the opposite direction, 
or even on another roof, at the same 
height as the main aerial. Generally 
speaking, the poorest counterpoise is 
slightly better than the best ground. 

A counterpoise roughly 130 feet long 
will put your transmitter right in the 
middle of a half-wave antenna system. 
Excellent results may be expected from 
such a hookup (Fig. 5), especially if 
the counterpoise and aerial can be run 
in opposite directions at the same 
height, making an antenna much like 
a standard dipole. 


Interference 


In several respects, a 160-meter sta- 
tion is more likely to interfere with 
nearby broadcast receivers than a 
higher-frequency amateur rig. This is 
due principally to closeness of the 160- 
meter band to the standard broadcast 
band. Principal forms of this inter- 
ference include: superheterodyne inter- 
ference, caused by 160-meter signals 
beating with the local oscillator in the 
receiver to set up images on the broad- 
cast dial; cross talk, usually found only 
in poorly shielded receivers, a form of 
interference in which the amateur sig- 
nal is tuned in and out with one or 
more broadcast stations, usually with- 
out whistles or “birdies”; and spurious 
frequencies caused by overmodulation 
of the 160-meter transmitter. 

The remedy for the latter is obvious 
—don’t overmodulate if you want to 
keep out of your neighbors’ receivers. 
In each of the other cases, a good wave- 
trap connected in the antenna lead of 
the receiver usually will remove the 
offending signal. A small, effective 160- 
meter wavetrap may be made by con- 
necting in parallel an 0.166-millihenry, 


lattice-wound r.f. choke (such as a 
Miller No. 610) and a 50-uuf, minia- 
ture, variable capacitor. Wavetraps 
should be mounted in a shield can and 
installed as close as possible to the 
receiver antenna terminal. 

The wideband video amplifier of a 
television receiver passes everything 
from zero to 4 megacycles and is a 
vulnerable spot for 160-meter inter- 
ference. This form of TVI can be obsti- 
nate and ornery, since it enters the 
video channel by direct pickup rather 
than through the TV receiver front 
end, and usually is not removed by a 
wavetrap in the antenna circuit. How- 
ever, video amplifiers are well shielded 
in most television receivers and per- 
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Fig. 5—A counterpoise is better than ground. 


haps this type of interference will not 
be widespread. Harmonics of 160-meter 
signals may enter the video i.f. channel, 
this channel often being operated in the 
vicinity of 25 megacycles, but, accord- 
ing to reports of preliminary tests, they 
aire amenable to wavetrap action. 

While on the subject on interference, 
a final word should be said regarding 
the fact that our postwar 160-meter 
band is shared territory. We rub elbows 
in this band with Loran, which is a 
vital service that can attain life and 
death importance. Under no circum- 
stance can we afford to interfere with 
this service. Nor can we run the risk 
of losing 160, a fine band for local 
traffic, emergency work, rag chews, and 
a multitude of other applications. 


TRANSMISSION LINE STANDOFF 


The transmission-line standoffs man- 
ufactured by John Odegaard, Brooklyn. 
N. Y. are novel in construction and 
unusually versatile and easy to use. 
Each consists of a cadmium-plated, 
hardened-steel, flat nail and a small 
piece of specially punched polyethylene 
similar to that of which ribbon trans- 
mission line is made. 

The nail is shaped much like a floor- 
ing or horseshoe nail, with small 
“steps” along one edge. It may be 
driven into wood, the mortar between 
bricks, or iron or aluminum television 
antenna mast pipes. It may be used 
to join the antenna mast to an exten- 
sion. as shown in the photo. A lead 
weight backs up the pine in this case. 
No drilling is necessary; the nails may 
simply be hammered in and through. 

The top row of standoffs in the wall 
(see photo) shows the sequence of op- 
erations. The nail is hammered in, 
then one of the slots in the polyethy- 
lene strip is forced over the head. The 


cable is placed beneath the flap and the 
strip is folded over the cable, the other 
slot going over the nail head. 











Assembly steps for the standoff are numbered. 
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BARGAIN DAYS 


Lafayette’s new low-price policy will save 
you big money on everything you buy in 
radio .. . parts, tools, etc. Check the values 
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the super bargains in our catalogs, flyers, 
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net and has a voice coil im- 
pedance of 3.2 ohms. 
Excellent for replacement 
or new installations. Pre- 
cision engineering and 
parts. 6 lbs. No. 99H7023R 
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4 TUBE AMPLIFIER 


Push-pull output circuit designed for use 
with crystal pickup. Uses two 35A5 tubes, 
14B6, and 35Y4 rectifier. 4-tube amplifier 
wired on right angle metal chassis includes 
volume control, pilot light, shielded lead 
and power line cord and plug. No. 99H608R 
— Less Tubes. Shpg. wt. 3 Ibs... 4 
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All you need to install it is a serew driver. Here’s 
a complete 2-way system you can set up any- 
where at all for direct inter-communication. 
Calls can originate from either end. A baby's 
whimper will pick up at 15 feet. So powerful, 
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station. Plastic cabinets, tubes, 50 ft. connecting 
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Jam proof and 60 cycle 
child proof—tone arm AC meter 
can be moved at any time without jamming 
unit or changing adjustments. Plays rec- 
ords manually or automatically. Plays ten 
12” or twelve 10” records at one setting. 
Single control for simple operation. Light- 
weight crystal tone arm assures hi-fidelity. 
Constant- speed 110 V., 60 C., AC motor. 

ase—11'2" x 13% . Requires é 
above and 2” below panel board. $995 
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Think of what it means to sit down at 
your own leisure, in your own shop or 
home, and cover the entire radio and elec- 
tronic field with this one catalog. There 
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find here —and at lower prices than any 
place in the world. 164 pages packed solid 
with electronic merchandise: every style, 
every type, every quality, all the big brand 
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tems, ham gear, etc. are unmatched. Every 
single item described fully, with all the 
technical information you want. Yes, you 
can shop the entire radio world just with 
this one catalog — and know you're getting 
the lowest prices anywhere. 


SEND FOR YOUR COPY NOW 


One penny — that’s all it costs you to 
own this giant catalog. Just fill out the 
coupon below and paste it on a penny 
postcard. But do it quickly. These cata- 
logs are going fast to oldtimers on our 
mailing lists and thousands of newe 
comers. Rush your request now! 


FLEXTRON WIRE 
STRIPPER 1" 
! 


$395 


A “must” for every TV ser- 
viceman’s kit! Strips 300-ohm transmis- 
sion line quickly, easily, cleanly. Merely 
insert twin lead in opefing at top, turn 
bar handle a quarter turn, and pull out 





stripped wire ready for use. Made of dur- 
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One thing Lafayette has to offer you can’t 
buy anywhere else at any price. It's our 
free consultation service. You see, Lafayette 
men are engineers, basically, and salesmen 


in the second place. No matter what your 
problem is in radio, electronics or television 
— you can write to us and ask for advice. 
You'll get honest suggestions and a patient, 
fully detailed answer. You don’t have to 
feel obligated to buy merchandise just 
because you write for free advice. Our 
engineers eat, sleep and drink radio and 
electronics —and there's nothing in the 
world they'd rather think about. So write 
anytime or drop into any of our stores if 
you're in the vicinity. We'll answer your 
questions with the same speed that we fill 
mail orders — and, believe us, that’s fast! 


[LQ'} Attention Exporters [| 9% 


Orders from friends outside the conti- 
nental U. S. will get special attention 
and faster handling if they are address- 
ed to the Export Division, New York 
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NEW 
TELEKITS 
10-B $82.99 
1-B $59.50 


Sparkling new Telekit 10-B has 52-inch screen. 
Brand new compact lay-out has video tube 
mounted on chassis. Big illustrated easy-to-follow 
instruction book guides you step by step through 
easy assembly. No special knowledge of television 
is required. All you need is a soldering iron, 
pliers, and screw driver. 10-B Kit can be used 
with 12%, 15, 16-inch tubes. Telekit 10-B, 
$52.99. Tube kit, including 10BP4 and all other 
tubes, $55.80. 10-B Telekit cabinet, $15.95 to 
$24.50. Telekit Guarantee includes free factory 
service. 

Write for catalog listing 10-B and 7-B Telekits. 
New 7-B Telekit for 7-inch tube, $59.50. Tube 
kit, including 7JP4, $39.58. 7-B cabinet, $15.95 
to $24.50. 
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Note simple clean lay-out for easy assembly of 
new Telekit 10-B. Features 2 sound |. F. stages, 


a new pre-built, pre-aligned tuner that includes a 
stage of R. F. for distance reception. Easy-to-ad- 
just horizontal lock circuits. Beautiful new model 
cabinets for 7-B ond 10-B are heavily constructed 
of hand rubbed walnut. 


13 
CHANNEL 
TUNER 
$19.95 


NEW 13 CHANNEL TUNER is o smal! compact 
unit with stage of R.F. Tunes all TV and ZFM 
channels. Made to conform with Telekit or any 
other TV set having video |.F. of 25.75 Mc. 
Complete with tubes, pre-wired, pre-aligned; 
only three connections to make. See your job- 
ber, or write to us for information. Your cost, 
$19.95. 

Write for catalog of Telekit antennas, boosters, 
television kits, tuners, television parts and tubes. 








European Report 


By Major Ralph W. Ilallows 























— deal 
work 
| ll been 


done in 
Britain and much 
is still being done 
on wide-range phonograph records. At 
first thought one might wonder why all 
the fuss. The upper limit of hearing in 
people under 40 years of age is no more, 
on the average, than about 14,000 cy- 
cles; few people above that age can 
hear sounds with frequencies higher 
than 10,000 cycles and there are very 





many people whose upper audibility 
limit is approximately 5,000 cycles. 
Good commercial phonograph discs 


record frequencies up to 10,000 cycles. 
What, then, is the use of working out 
ways of recording and reproducing fre- 
quencies up to 20,000 cycles if nobody 
is going to hear them? 
The answer is that, 


though fre- 


Raplo-ELEcTRONICS LONDON CORRESPONDENT 


quencies of 15,000-20,000 cycles can’t 
themselves be heard as sounds, their 
presence or absence in a disc played 
with a pickup, an amplifier, and a loud- 
speaker of the highest grade does 
very materially affect the quality of 
music. Persons with a complete acoustic 
cutoff above 10,000 cycles readily de- 
tect the difference between 10,000- and 
20,000-cycle recordings and very much 
prefer the latter. The reason why this 
should be so is an interesting one, and 
I wonder whether you can puzzle out 
what it is before reading further. 
There’s a clue to be found in television 
technique, where a visual problem on 
similar lines arises. 

Here’s the answer: It is very seldom 
that a steady tone occurs in music: the 
greater part of any piece of music is 
made up of more or less complex series 
of transients. And that word transient 
provides the key. A transient is a pulse 
consisting of a square or nearly square 
waveform. To reproduce such a wave- 
form perfectly would, in theory at any 
rate, require the inclusion of all fre- 
quencies up to infinity. In practice, the 
steep rise from zero level at the begin- 
ning of a transient and the steep fall 
to zero level at its end are produced in 
a manner that satisfies the ear if the 
frequency-range is made 20,000 cycles. 
People who can actually hear no steady 
tone of above half this frequency dis- 
tinguish the wide-range record at once 
and like it better because it brings out 
the transients crisply and clearly and 
does not slur them. You see now why 
TV might have furnished a clue? Tele- 
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| Fig. |\—Coupling between induction loops and copper bands transfers audio to drive speakers. 
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vision is also largely a matter of tran- 
sients, clear-cut changes from white 
to black or black to white, and a wide 
frequency band is again needed if fuzzi- 
ness is to be avoided. 

H.M.V and Columbia records are 
now being made with a 20,000-cycle 


frequency range. These recordings have | 


a crossover frequency of 250 cycles. 
Above that the recording curve is con- 
stant-velocity all the way to the final 
cutoff. Below the crossover the char- 
acteristic is constant-amplitude, falling 
by 6 db per octave. So far, no large 
number of wide-range records has been 
made. 

The reproducing instrument is known 
as the “Electrogram.” It contains no 
less than three loudspeakers. First 
comes a 13% x 8-inch elliptical instru- 
ment, with aluminum center and a 
10,000-gauss permanent magnet; next 
there is another aluminum-centered 
elliptical speaker, this time 10% x 61% 
inches, also with a 10,000-gauss per- 
manent magnet; lastly, there is a 
flared-horn tweeter, using a metal rib- 
bon of half a thousandth of an inch and 
having a 7,000-gauss permanent mag- 
net. 


Loudspeakers in St. Paul's 


When Sir Christopher Wren built St. 
Paul’s Cathedral in London nearly 250 
years ago, he gave the world one of 
its most beautiful buildings. In his day, 
though, there was no such thing as a 
science of applied acoustics and, for 
all its beauty, St. Paul’s has until now 


been one of the most exasperating of | 


churches to both clergy and congrega- 
tion. No preacher could make himself 
clearly heard by more than a few of 
his hearers; in some parts of the build- 
ing both music and the spoken word 
were ruined by reverberations. So 
strong are these reverberations that 
they defeated all attempts to install 
systems of loudspeakers suspended 
from walls and pillars: the sounds be- 


came louder, but they also became more 


confused. 

It was suggested some time ago that 
something might be done by fixing 
downward-pointing loudspeakers below 


the seats of selected rows. Sound waves | 


would then be reflected upward and out- 
ward from the floor and the damping 
furnished by the seats themselves and 
by the clothes and bodies of their occu- 
pants should suffice to prevent reverbe- 
ration effects. No way out of one big 
difficulty could, however, be found. The 
seats themselves are wooden chairs, 
fixed together in rows by battens. The 
seating has frequently to be re- 
arranged for various ceremonies, and 
wire trailing about the stone floor just 
wouldn’t do. 

That problem has been solved by 
what comes virtually to turning the 
whole great building into one gigantic 
transformer. Down in the crypt is an 
audio amplifier with an output rating 
of 5 kilowatts. This feeds the primary 
of the transformer, or rather the pri- 
maries, for there are 14 of these, con- 
sisting of horizontal loops containing 
a total of four miles of wire, fixed to 
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With only 3 basic 
models in the HANDY 
TORQUE-DRIVE SALES and SERVICE 
KIT, you can immediately replace any one of over 

150 standard type pickup cartridges in common use. There's no 

special trip to make to your supplier for a cartridge . . . there’s no lost time, 
no lost sale! You make a quick profit . .. you make your customer happy . . . 
and you actually give him a superior cartridge! Ask your E-V Distributor or 
send for Bulletins 141-142. (New Model L14 Microgroove Crystal Cartridge also available) 
E-V Pot. Pend. Licensed under Brush Patents 

IT PAYS TO REPLACE WITH 


BUCHANAN, MICHIGAN 


Export: 13 E. 40th St., 
New York 16, U.S.A. 
Cables: Ariab 
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Exaggerated? Not by a jugful! So many Ses 2 
claims are being made for the average ca- 
pacitor these days, you’d almost need a test 
department like this to prove whether or not 
the manufacturers are telling the truth. 

For everyday testing of essential capacitor 
characteristics in your own service shop, we 
recommend the Sprague Tel-Ohmike Ana- 
lyzer. Measures capacitances from .00001 to 
2000 mfd., electrolytic power factor to 50%, 
and electrolytic leakage under rated voltage 
from built-in power supply. Checks insula- 
tion resistance of ceramic, paper and mica 
capacitors. Measures resistors from 2.5 ohms 
to 25 megohms. Also is a 0-15-150-750 volt 
and 0-1.5-15-75 ma. volt-milliammeter. 

Write for catalog M-414 today. 


Sprague Tel-Ohmike analyzer for fast, easy 
testing of all essential capacitor and resistor 
characteristics. 





Sprague Capacitors for dependable service 
in any application. 


SPRAGUE PRODUCTS CO., North Adams, Mass. 


Distributors’ Division of the Sprague Electric Co. 


Large r.prints of this Cartoon, suitable for framing. available. Send 10c to cover mailing and handling cost. 





the roof of the crypt (Fig. 1). The 84 
secondaries contain no wire at all! They 
are formed by copper bands, 4 inches 
wide and protected by wood casings, 
fitted around selected blocks of seats. 
Each secondary feeds a_ short-horn 
loudspeaker with an 8-ohm speech coil, 
the speaker pointing toward the floor. 
The fluctuating currents fed into the 
primary coils by the amplifier induce 
corresponding currents of adequate 
magnitude in the secondaries formed by 
the copper bands, and these feed the 
loudspeakers. The whole system is so 
designed that the maximum possible 
coupling is obtained between primaries 
and secondaries. 

Between the primary coils and the 
secondary copper bands is the roof of 
the crypt and the floor of the cathedral 
itself. This is a mass of stone, rubble, 
brick and marble with an average 


| thickness of 7 feet. There is also about 


| a foot of air space between the floor 


and the copper bands. Hence the total 
separation of primary and secondary 
systems is approximately 8 feet—a fine 
practical demonstration of the efficiency 
of weil-designed magnetic coupling. 
The microphones are installed at the 
pulpit, the lectern, and the other key 
points. On the floor of the cathedral 
there is a control desk at which an op- 
erator sits throughout a service. He has 
before him a plan of the building, on 
which pilot lights indicate the micro- 
phones in circuit at any instant; he is 
thus able to ensure that every part of 
the service is properly handled by the 


| “sound-reinforcement system,” as it is 


called by its originators, the Pam- 
phonic Co. The installation is working 
well and proving most satisfactory— 
no small achievement. 


A new "zoom" lens 


Those who watched on their TV 
screens the final match in this year’s 
competition for the Football Associa- 
tion Cup saw a new and surprising 
feat. At exciting moments they had the 
impression that the camera was moved 
forward right on to the field, giving 
closeups of one small area, of a few 
players, and of the ball, around which 
activity was centered. The camera, of 
course, really stayed put in the com- 
mentator’s box and didn’t move an 
inch. The effect of movement right out 
among the players was produced by 
means of a new type of “zoom” lens. 
Fig. 2 shows diagrammatically the 
makeup of the lens. The portions A and 
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Fig. 2—Lens arrangement inthe new "Zoomer." 
D are fixed, but B and C can be moved 
by rotating the outer casing of the lens. 
When this is done, the focus of the final 
image on the TV camera screen remains 
unaltered, but the focal length of the 
combination can be changed. With 
lenses now in use the area covered by a 
portion of the image on the screen can 
be steadily increased until it is four 
times its original size. 
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McGEE’S WAREHOUSE CLEANUP SALE! AUTOMATIC RECORD CHA 
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Capehart Changer Scoop. Used on famous, 4 RESPONSE A 
— priced ee Br: ’ 4 
lave been removed fr sets: to be replacec Seemann 
Powith twit s speed change —* May Require Minor Crescent Model 350 with 40-1 7000 cPs 
These have Capehart true-timbre variat re- Astatic L “70¢ artridke. Plays General Instrument Stock 
ridges. Requires same gain as the G.E. VR 12” 12 10” records No. G1-73. Dual Speed, with Regular $32.50 list t 
cartridge. Connecting in = tions furnished Base sise 1414 x ae 78 RPM. ase ae lille Astatic reversible cartridge famous 12” Alnico \ 
41 23 Ibs ck No. 3. $9.95 e x 137. Net Pri $12.95, permanent needles Plays P speaker. Matches any 
Extra tone arm, emit M1 Pei Crystal cartridge ar “y permanent two for $25.00. 10 12” or 12 10” records, coil, only two wires t 
ne —_ R oo, A red hot changer value. at 331, or #2 RPM This speaker use 
ne arm. wit G.E RPX-010 variable reluctance Weight 14 'b. Made to fit Net Price $19.95. ea lly come = $600.00 radi 
coreténe, $2.95. extri Icatnerette covered base, $17.95 if you | sus with tock No. _¢ 3X. Weich 8 
Made to fit leatherette overed base, $1.95, extra $1.95. extra an 8-56 or Net $12.95. ps for $24.95 











HALLICRAFTER’S S-59 $32.95 
8-TUBE FM-AM CHASSIS 
PUSH-PULL AUDIO—AC CONSTRUCTION 


HALLIGRAFTER’S $-56 $59.95 
$110.00 VALUE Lyf FM-AM CHASSIS 
jy AUTOMATIC FREQUENCY CONTROL ON F.M. 


Model $-56 yg reent ete nih, fidelity, 11 tube AM/FM 


lio receiver 














hist 8 tube custom 
chassis for the broadcas' and FM 88 to 108 megacycles. Auto- M/AM. o> (nth i 
matic frequency control 7 M holds the station in tupe. Phono con- Sine Hie nti engineered chassis, equal to 
nection on rear of chassis. Full range tone utrol with base boost. 100.00 commercial set Wide rang 
Push pull 6K6 tubes in audio system. Frequency response essentially 14.000 ces tone control, phone input 
at from 50 to 14000 cps. Wide vision accurately calibrated slide Receives broadcast 40 to 1700 ke 





rule dial, with pre-selection on broad 





band. Output transformer 










sl id diz Any good PM speaker 
11-TUBE FM/AM matches 500 ohm line. 4 Antenna terminals; two for AM and two for bee | . e coil. Pri i compuet 
MODEL S-56, $59.95 FM This is the Snest type. home r. know : and tubes. Net Price $32 95 
sette your order in early Psi in commercia . ” "a . an wo « cons cabine eft) ext 
radios selling in tne $400.00 to $600.00 class. The regular dealers net on en S rE B4 os ; M "spe ther — oe a x Ae aeet) re i on aaieer 
$10 -00. Howev a lucky purchase enables us to offe ra new, a oe $42.95 a 3 : a sat reilee ia : , 
: “Hallicrafters. chassis complete with tubes and operation instructions. - ond 2 
transformer, 500 ohms to voice coil $2.50 extra. cere 
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ing 
x eight 23 Ibs. Buy your S-56 with a wide range PM pene ti Pick your 
pe BM gp Rien the prices listed below and save. 





CONSOLE CABINET FOR $-59 S19. 





Beautiful blond conso 
was intended for use on a nat 
bination. The lower half of 
half has a_hinged lid, which covers the radio and changer. Radio panel 


etioretnse S-56 Chassis with Hallicrafters S-56 Chassis with Hallicrafters S-56 Chassis with 

90 ohm to speaker Tubes, 500 ohm to speaker Tubes. 500 ohm to speaker 
£ rcranatorue rand Model matehing transformer and r ae hing transformer and our 
1 iT 12-XM 








Jensen 15 inch 6 Ib Model CR-13X coa -X super heavy . eac . > crafters S-59 o 
magnet speake 1is gives you PM wide range speake neh s Z é xfor . Le ale -_ Siataits Fan a ag BB ge 4 a HW panel i ; 
a complete gives you a io for r (regular 90.00 | pang . - . ‘ yal — : ” 
Stallations custom installations. Shippine gives you a com- staets, will hele & chanver © Loa 8 oe Se pind eit 
Ibs. Ste 1s. Stock No. plete radio for custom installa- aay ae the S50 Hs le Ai gg ME I yy I $19.95 
Jensen Speaker. chassis 13X. S-56 chassis with tions. Shipping weieht 38 ready cut for the ‘ . . “or 
gaa — matching, tra ns. all 12 inch coaxial PM speaker io. S _MS - 9” $4.64—Alnico V PM speaker $2.95 1 on 

$79.95 and ea trans. All for 5 and spesk- Stock No. JB-5X same but blank radio panel 9.95 
nger, Stock $7 I. Dual speed chan ver or only 9.95 No. B-1000 cabinet just as we bx abet them, You re-do the radio and chanver 
17.95 GA $17.95. ol. ed Changer No to suit your ow -d. Changer area is now > x 15” and radio area 5 x 1S & 
G.1.-73 ‘s1 ; 95 extra lite” Stock No. B-1 Shipping w nh 40) Ths $14.99 
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tle o io > Ons > ey ; oon Ideal for a high quality record player as x-45. N genuine Garoc | RADIO 
— ge ty 1 to . it : oO A Pye * P.A. System or rr rding ampli Matche be | x aa parts. A complete kit | 
p— wvolee Coll. Variohio a. a. . ony | Component parts ready punched chassis, Gne | broadcast battery operated 4 tube ONLY 


fader control. Ready punched chassis. This 
makes a top quality AC-DC Audio Amplifier. 
Priced complicte with tubes, diagram and 


control fades from —— = mike. Input Small in size 612x%314x410" 

compensation E. Variable Reluctance Ibs. 2 Gang Superhet circuit set 
pick up. Output matches s ‘oun Voice Coil rzed metal 
100 Mill Power Transformer 








$12.95 











, ri omplete with ck. Loop antenna 
photos. 2-5 2-12AX7. plus selenium . >.12 . 4%. aa d photos, 
rectifier. Weight 3 Ibs. Stock No. a ay fectiner. Variable. ‘tone control Model | —— aot Ex 4 Hatten will yi ‘ oT | Sensational New 3-Way Portable ie Kit 
$6.95. Crystai_mike and utility desk stand | Typ1> Wateht lo the. Nees. tal like a factory ¥ itr id. Shipping we tubes plus rectifier. Housed ie 
$4. 95 extra. TM-4 custom wired and tested >" gh sibs. 245, $12.08. Wired amt ts | aluminum, leatherette covered case made 
$3.00 extra. ay Eiki ita eta B48 —. $2 Ss. #X-45, $12.95. Wired and tested | by Farnsworth {POP up lid with loop antenna 
Kit Model TM-8. S Watt amplifier Kit for § “3 oe oe — ' y 
utility use, record playing. or paging. | Kit Mode! TM-20. high quality 20 Watt Complete Mike Bronteaster Kit Mode! DE-6x. 4 professional Racteiner radio with this kit 
Matched component parts. Ready punched Audio Amplifier itn 135 Mill Power Trans- Broadcasts 800 to 150 KC from either a Every piece furnished including tubes; 15 
chassis. Variable tone control. One control | former and push pull 6L6's. Inputs for mike phonograph pick up or mike. Makes any | 1T4, 18S and 3V4, as well as easy to fol 
fades from mike to phono. Input compensa- | or phono pickup. Compensation for E radio receiver a P.A. system or recording m and photo "ei broadcast 
tion for G.E. Variable Reluctance pick up.| Variable Reluctance pick up. Tone and fader amplifier. Broadcast tone quality. Has fader > KC. Tr make a full 
$ 


Output matches & ohm Voice Coil. 75 Mill | controls. Has heavy duty 
Power Transformer. Price includes tubes. transformer, to match one or two speakers. 
diagram and photo. Push_ pull , two | Ready punched chassis. Price includes tubes, 
12AX7, plus rectifier. Kit Mod TM-8. | diagram and mg 2—6L6. 2—7N7. < 


5 ” 
superhet, that 
shoulk 
line produc tion makes this $12.95 
Fr-4 











mike to record simulating a 
adcast station. Works on 110 Volt 
Ready pune hed chassis. Price inclu 











E | built-in. Size x 6". Build yoursell 
| 
| 
| 





wwistan diagram. photos and tubes, 2 1BS. | price possible. Stock No complete 
Weirht. & Ibs. Net $8.95. Crystal nike and | Frequency res 50 to 9,000 Cos, 12SJ7. 35W4. Kit Model DE-6X,. Weight 4 kit less batteries. Shipping weight 9 Ib 
utilitv desk stand $ yas tus cus- | Model TM-20. WWweirht 20 Ibs 73 Ibs. Net $S.9S. Crystal Mike and desk stand | Net price $12.95. Kit of batteries, 674% 
tom wired and tested $3.00 e TM-20 custom wired and tested $ 00 a $4.95 extra volt “B'" and A**. $2.25 extra 








Prices F.0.8. K.C. Send 25% deposit fi 1ce FC RARSAIN rLYE 
McGEE RADIO COM PANY with order. Wal. sent €.0.0. With Parcel 1424 Sound Peg Sunes City, Missouri 


Post Orders include Postage. 
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Radie-Electronic Circuits 








TAA 8001: 


TELEVISION KITS 
AND INSTRUMENTS 





rere NIN “"_< 





“MODEL WIS5RS TV KIT 


(All-Glass Picture Tube, giving 
bright, clear, steady picture.) 
*KIT COMES SEMI-WIRED and 

ALIGNED. 
Can be completed in one day! 


@ SAVE by installing the set yourself. 


) in 1 Day! 


GIANT 
160 Sq. In. 
PICTURE 
Has 16" 
PICTURE 
TUBE 


e NEW LOW PRICES! 


SAVE UP TO ‘2 on the cost of equiva- 
lent picture-size sets. For NEW LOW 
PRICES, see your Transvision Outlet 
listed below. 





Eliminate the Variables in 


Television Installation with 


the Transvision FIELD STRENGTH METER 


Improves Installations! ! 


Has numerous features and advantages, including—(1. 


Saves %4 the Work! ! 


Measures actual picture signal strength 


- (2) Permits actual picture signal measurements without the use of a complete television set. 





(3) Antenna orientation can be done exactly 
- + « (4) Measures losses or gain of various 
antenna and lead-in combinations . . . (5) 
Useful for checking receiver re-radiation (local 
oscillator) . . . (6) 12 CHANNEL SELECTOR 

(7) Amplitudes of interfering signals can 
be checked . - (8) Weighs ny | 7 Th cece 
(9) Individually calibrated . . . (10) Housed 
in attractive metal carrying case . « (11) Initial 
cost of this unit is covered after only 3 or 4 
installations . . . (12) Operates on 110V, 60 


Cycles, AC. 
NEW LOW PRICE 
Model FSM-1, complete with tubes Net $79.50 





TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 
CONTINUOUS TUNING 





SERVICE-DEALERS ... 


Be the TV Parts Jobber 


and Service Center in your community! 
© Beat competition at a profit. 
@ Stop being undersold—by anybody! 


Here's a real opportunity to MAKE MONEY in 
Television. If you can — 3 you can become the 
Transvision Television Center in community— 

ondBUY TV and RADIO PARTS AT JOBBER PRICES. 
Practically no investment required. This er is open 
only to service-dealers in torr itories where we do 
not have an authorized distributor. 
Contact Tran svision Outlets listed be 
to New Rochelle, for details on Tra 


Center Plan. "po IT TODAY! 
TRANSVISION, INC., Dept.RE,NEWROCHELLE,N.Y. 


w, or write 
nsvision's "TV 





‘< For FREE 20-page TV BOOKLET re CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET! 
CALIF: 


8572 Santa Monica Blvd. Ho wood 75 Church St., New York City \ 

3471 California St., San ee sco. 606 Cent Park Ave., Yonkers 
DEL: 4 East iSth St., W baiegion 622 No. S 2 St., Syracuse 
ILL: 1002 So. Michigan Ave., Chicago OHIO: Fourth & Plum Sts., Cincinnati 
MD: 1912 No. Charles St., Baltimore 200! Euclid Ave. Cleveland 
MASS: 1306 Boylston St., Boston 53 W. Norwich Ave., Columbus 
i, ds SA Renal Ot Shawail PENNA: 235 No. Broad St.. Philadelphia 

+ Jet oad St., ewa 20 Grant St itelunals 

N. Y.: 1425 Boscobel Ave., The Bronx 620 Gront St., Pritsb ~ 

485 Coney Island Ave.. Brooklyn TEXAS: 700 Commerce St., Dallas 

167-01 Hillside Ave., Jamaica CANADA: Hamilton, Ont. 








Model B-1... 2... ccc ce cccccees List $32.50 


All Transvision Prices are fair traded: subject to change 
without notice. Prices 5% higher west of the Mississippi. 











QUARTZ CRYSTAL TEST UNIT 


Quartz crystals — particularly those 
cut for the higher frequencies—become 
sluggish in performance and even un- 
serviceable when allowed to remain un- 
used for long periods of time. A simple 
test circuit, described in Electronic En- 
gineering (England), can be used for 
periodically exciting unused crystals 
and for making qualitative measure- 
ments on them. 


9001 > 
OCTAL SOCKET soyye 


1S. APPROX 


¢ 





o-~h\AA—o. 
viv 


$ 0-500nA 
Ss 
$551k 





IK 


/ B+150-250V 


6.3V 











There being no circuits to tune, the 
device checks crystals regardless of fre- 
quency. A three-prong crystal socket 
and an octal tube socket are wired to 
take most of the available crystal hold- 
ers. Operating voltages may be taken 
from any convenient source. 

The circuit is a cathode-feedback 
oscillator with a 500-ua meter in its 
plate circuit. The supply voltage and 
the meter shunt are varied until the 
meter reads approximately 450 ma. 
Plug in a crystal. If it is good, the cur- 
rent will drop to about 250 wa, de- 
pending on the activity of the crystal. 
A bad crystal will cause the meter first 
to kick and then to return to the orig- 
inal standing current. 

Crystals will not go sour if given a 
short workout in this device once every 
four months or so. 


6-METER TRANSMITTER 


Australian amateurs are very active 
on 6 meters. Some VK’s have made 
WAS on this band, and others are well 
on their way to making WAC. The dia- 
gram shows a simple 20-watt, 6-meter 
phone transmitter similar to the ones 
used by many VK’s. It was described 
in The Australian Shortwave Hand- 
book. 

The oscillator is a 6V6-G tri-tet using 
an 8.3-me crystal and tripling in the 
plate circuit. This is followed by a 
6V6-G doubler which drives the 807 
50-me amplifier. The modulator is a 
6N7 driven by a _ cascade-connected 
6SN7-GT working from a carbon micro- 
phone. Crystal or dynamic microphones 
can be used if a high-gain amplifier is 
added ahead of the 6SN7-GT. The 6V6- 
G’s are operated with low screen volt- 
age so the 807 will not be overdriven. 
Grid current for the 807 is about 2 ma 
for the specified plate voltage. 

The oscillator and final amplifier 
plate coils and tuning capacitors are 
above the chassis, and all others are 
below it. The 807 is mounted horizon- 
tally so its grid connection is directly 
above the doubler plate coil. 
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ELECTROLYTIC CONDENSERS D.Y. TYPE 
TUBULAR, PRONG MOUNT, LUG TERM. 
18¢ ea. 10 For $1.75 

MFD voLT D. vouT 
30 250 40.40 150 
40 200 40.20 150 
40 300 ° 450 
2x20 ° 10 300 
20,10 150 10 200 
30430 S - 450 
40,40 s 40 250 
400 40 150 
so 200 40/20 150 
2x10 150 25/40 S 200 
2x20 s 2x40 150 
39.15 150 
29¢ ea. 10 For $2.75 
2x10 300 D. VOLT PRICE 
22s s 2x90 20 200/50 §$.79 
20/20 350/25 150-206 25/50 .49 
20/30 250 120-60-20 15025 .49 
2x30 150 x 69 
0420 150 2x20 /20 450/25 .39 
0/20 350/25 20-8 25 450/25 .49 
0/50/100 450/100/50 40-20/20, 450/25 .69 
$-15/20 350/25 40.10.10 4 +98 
S-15/40 150/25 40/40/25 475 400/50 .59 
S—25/10 25/350 40 20 25 450/50 .69 
0-20/10 50/400 40 40 16 4580/4 0 350.- 9 
-10 
2x20 150 2x30. 15/20 400/25 .89 
2c 400/25 30-15-10 20450 25 .89 
10-20/20 350/25 3x10/10 45025 .69 
1 350/25 3x10 20 00/25 _.€ 
15—15/20 250/25 80 40 150 400/50 14 
10—10/20 350/20 2x80 60 d 
150 150-S0-25 15¢ 
x8 1s0 20-10 SO so 4 
1 525 2x20 /20 400/25 . 
1 450 40-2020 400/25 . 
1 450 40-40 25 400/725. 
2 $25 40-10 80 4so0/1s0 . 
8 150 40-40-10 45 d 
40:20:20 150 40-30-10 45 o 
40/20 150/25 3x15—30 30¢ « 
‘ +4 Po 25 2*30 20x10 45 1.10 
10/50/1000 350/100/50 | DS TYPE CARDBOARD 
H 10-10 aan a5S-550 ant [LONG RIGTAILS 
20 350 ce 
Mpxt0 ‘350. "7 4 
a —_ 3x40 150 °65 
22-20 2300 “as 
MINICAPS PIGTAIL 30-30 150 a 
— 4 
=. Vets «PSS | 30-0 150 “4 
30 300 -45 | 40-20 1 4 
32-32 250 4 
30 350 4 
20 aso “50 | 40-40 150 4 
40 s2s "70 | 32-16 450 5 
16 350 [35 | 340/10 150 9 
30-20. 30/100 330 (28 1.5 
16 52s 4 
16 450 ‘40 | 8-8 /2s 4s 1.4 
is 100 “24 | 30-20 /20 430 35 1.4 
20 S "2 20-16 10 200/23 .SO 
20 0 2 o 350 55 
20 450 4 2x5020 150/23 .69 
24 350 -30],8 +35 
rj 400 "30116 450 -40 
a 150 “is 20 150 -1R 
10 150 "20 | 20° 450 -40 
10 oO st 
4 re) 10 
4a 150 4 
WRITE FOR LIST OF OTHER VALUES 
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TRANSFORMERS 
AND 
CHOKES 
115V 60 cy. INPUT 





Equip Conservatively Rated 


FILAMENT a 








“PLATE TRANSFORMERS 


ae eee T soma. aaa T/S500MA . 
GYOV / 45 . 

Pats—o lover Soma.” 
> O1GGA, 2! 





“ COMBINATION TRANSFORMERS 


7e0v, pcooma. Ppt Re 95; 825VCT/190MA, 
vcr/ 3 





5A, ¢ oe 
¢ ‘ . 63V/1A, *. Si 
6.3VCT/10A, 65V-100V-40V-18VC re. BBV. 1A 6.25 
svc T/: 3A. 580VCT/.04A, $2.95; 
De ssnacceseinans 

T180—1120vCr/ /T7OMA, 

—24V /900MA, i a 4 
Tas Bo 23000 .004 2A, 
C360—640VCT/. OB0A,- SVCT BA. 





INS. 
3VCT/3. "| Seppted 3. 35 


FILTER CHOKES 


25HY/65 cM. 5208; GHY/150MA......++00% 
ay 9 ¥/150MA. $3.25; 25 

Us 65MA..... eee 

Dual 2HY/100MA. 

; sen 50) 

Y/350M see 










Tr Tr bal-t i 23 
132 LIBERTY ST prvt_C 
He oUrpment “NEw YORK 7. N.Y. 


SN WeMnrany sonnei 













































CERAMICONS CERAMICONS 
BUTTON FEED THRU] MMF. 

40 100 so 1 20 60 220 
180 200 500 ; 24 62 240 
175 500 470 8.1 25 6 20 
185 4 27 70 150 

100 FOR $9.50 > , 7 1000 
o tw 115 
7 47 125 
x 7] vt 
RECTIFIERS i 7 180 

KS_ 9020, 20 MA, Twenty] '5 200) 

2V, Wises. 134 Di a. Two 100 FOR $7.50 

stacks one : 

dises for TGV. Price $3.49 
Rect. in 7.1VAC—Out 2.4V 
2A Gal. 61289 Dual Set DIAL LIGHTS 

ice 
19” Green Enclosed Typ 
Rect roe Wave in. 18OVAG ww lo ae 
15V Bulb Remo 

Price - $3.49 fr 7 Seana 

el bay base. Price. @9¢ 

Rect. Dual Input 2.2V@ | Ret Tom ggg As gg IP 

9A: Out w 6.5V for SCRE smo Jewel Candelabra 

S08 BCT IR Price $1.40) Bane rs o1 

SOCKETS 
8 Prong Cinch Steatite, TELEVISION 
12” C.to 49c 
7 Png. Steatite, 17—" COMPONENTS 
C.to.4 39c oO 
bie Utes beta ete Transtormer. roo 
Filled 17c 200MA. 6 IV K.TA 
Socket for 705-7 15-5D21 é A 
Steatite w/Lock 69c Tax wotte 
7 Png. w afer Min Tube + ; 
. er chet for , ined 
6 ll Octal Bake w _— ca neepe =Buppey 
i $6.95 
Mnt. 119” C.to.4 13¢ ~ ovo 
@ Png. Octal Steatite Transformer LOVOON 
w/Ret. Ring, 4 con. tee Beet 
acts Sc ea. efile > for 
Acorn Socket Steaiite.5 $1.00, 9° t ction teed vd 
Diheptal RCA 69c ‘ were Bhd 
8 Pog ~ag x Amphe nol De Beovencens — 
w/Mnt. m 39c ub Phileo 3.95 
Focus Coil for above 
WE D-164915 4.25 
INTERPHONE ——— mf fo en 
CONTROL BOX Horizontal Ratio 
2:1 Freed 6s 
.] Blocking Oscillator 
Trans.—OIB tstst 1.50 
Blocking Oscillator 
ies Turn Ratio 
1.75 
Pulse Trans.—It x 
O92 2:i:1 1.75 
. Swern om {vy 

000 — T MA shin 7s 

00 Ohm Ter veerie. > for 
A Real Buy. Price ” 98e 
HIGAIN DYN MIKE XFMR FISHPOLE ANT. 
UTC /Super-Elec, 3wdg. 600 
CT & 4000 ohms tapped 250 & a4 oF » = “i at eo 
150 ohms. Fully Shield IPO , a 
ed. Herm. Sid * $9c e a) aes 

2 for eae: tlow Tubes 
>. .$4.50 8: T - 
3 for $1.29 





WRITE FOR FLYER OF OTHER BUYS 




















The driver transformer is designed 
to match an 8,000-10,000-ohm plate to 
the grids of a class-B 6N7. The ratio 
of primary to one-half secondary 
should be about 5 to 1. The modulation 
transformer should be able to handle 
10 watts in its primary and 20 watts 
in its secondary. The plate-to-plate im- 
pedance on the primary should be 
8,000 ohms, and the secondary should 
have an impedance of approximately 
4,480 ohms. The power supply should 
deliver 300 volts at 200 ma or more. 

Ll has 8 turns of No. 22 enamel 
wire spaced to 1 inch on a 1-inch form. 


6V6-G 6V6- 


000! 













8.3MC 





CARBON MIKE TRANS 







FIL PINS- 807: 1-5 A 25 


6SN7:7-8 OTHERS 2-7 
This 6-meter transmitter puts out 20 watts. It 
SEPTEMBER, 1949 


90° 8d,0? 





6SN7-GT 


«01 500K 


L2 has 5 turns of No. 22 enamel spaced 
to % inch on a 1-inch form. L3 has 4 
turns of No. 16 wire spaced to % inch 
on a %-inch form. L4 is a 3-turn wind- 
ing of No. 14 with a diameter of 1 inch 
and spaced to 1 inch. L5 is a 2-turn 
link around the cold end of L4. 

The 807 is likely to “take off’; there- 
fore, a parasitic suppressor consisting 
of six turns of No. 18 wire wound 
around a 47-ohm, 2-watt resistor was 
inserted in the grid lead close to the 
socket. The 100-ohm, 2-watt resistor in 
the screen circuit also helps to stabil- 
ize the final amplifier. 


807 
SEE TEXT 









ASS B DRIVER TRANS 








3 





MOD TRANS 
4 


300V 


is very popular among Australian amateurs, 










RADIO TT | 
TELEVISION 


Immense 151 square-inch 
screen on new 16” metal-glass 
tube .. clear, steady, bright 
pictures .. . Synchronized 
sound and picture that a child 
can tune in perfectly. 
Long Distance FM Cirenit... 
Big 12” Electro-Dynamic 

+ ted Speaker ... Avail- EASY 
able in beautiful consoles or 

fin complete chassis (not , TERMS 
kit). Buy direct at Low Fac- 
tory Prices, with Low Down 
Payment and Long Easy 
Te.ms .. and on 30 Days 
Trial! Send for 32-page. @ 
color catalog today 


FACTORY AUTHORIZED SERVICE 
IN TELEVISION AREAS 





Also a Complete New 1950 Line of 


MIDWEST 
RADIOS 


with new long distance 

FM Circuit and new 
— 3-Speed Phonograph. 
*"9 








MIDWEST RADIO & TELEVISION CORP. 


Oept:X382, 909 Broadway, Cincinnati 2. Ohio § 





. 

Please send me your new FREE 1950 Catoleg 4 

. 

* 

I — : 
AbDoORESS __ _ -_ —* 
' 

a ZONE ___ STATE... —s§ 




































THE ONLY 
Professional Tape soi: 
In the Popular-Price Field! 


TWIN-TRAX 


RECORDER 


Before you buy any tape recorder, we invite you to send 
for our literature and study the specifications and per- 
formance ratings of the Twin-Trax Recorder. You will 
find-it hard to believe that so much value can be sold 
at so low a price. But you will learn why ‘‘Twin-Trax”’ 
has ~become the ‘‘buy-word’’ among -broadcast stations, 
recording studios, schools, and all critical music lovers 
who have finally found in Twin-Trax the perfect recorder 
at the price they can afford to pay. 





The 10-tube amplifier—with individual bass and treble 
equalization, separate record and playback amplifiers, 
distortion-free supersonic bias oscillator and erase ampli- 
fier—represents the finest electronic circuits ever designed 
for magnetic recording. The ultra-modern precision-built 
chassis is a genuine, exclusive “Twin-Trax’’ mechanism, 
product of the originator and leader in two-channel re- 
cording—not to be confused with inferior ‘‘look-alike’ 
chassis offered by imitators. 


Our free literature tells the complete story, furnishing 
technical information no other tape recorder manufac- 
turer dares to offer. Write today. 


* Registered 
trade mark 








TWIN-TRAX DIVISION 


398-10 Broadway 


New York 13, N. Y. 


Discover URANIUM!!! 


Win HUGE U.S. GOV’T. CASH AWARDS! 4 
Locate Radioactive Ores with — | 


“SNIFFER” 


a Revolutionary Geiger-Miiller 
counter 


__ $54.50 


COMPLETE! 





¢ 





A precision Uranium Detector made by a leading manufacturer of 
high calibre radiation detection and measuring equipment for the 
United States Government and its national atomic laboratories. 
Weighs about 2 lbs. . . . Extremely sensitive, yet rugged .. . 
Very loud signals .. . operates on easily available & replaceable 
flashlight batteries . . . anyone can operate it . . . widely used 
by geologists, large mining companies and amateur prospectors. 


MAIL ORDERS PROMPTLY FILLED FROM STOCK 


Set RADIAC Co. 


489 Fifth Avenue New York City, N. Y. 
(Tel. Mu 7-7833) 

















CONTINUOUS TAPE 
Amplifier Corp. of America 
New York, N. Y. 
Continual repetition of any recorded 
message, from a 4-second minimum du- 
ration to a maximum of 10 minutes, is 
possible through the use of continuous 
loop-drive mechanism available as op- 
tional equipment on any standard Twin- 

Trax tape recorder. 

Two variations of the continuous loop 
drive are available. Model CL-3 will 
record and play back messages any- 
where from 4 seconds to 3 minutes in 
duration. During operation, a suffi- 
ciently long strip of standard '/4-inch 
sound-recording tape is spooled on a 
stationary hub. The inside layer of the 
tape is fed through a slot in the hub, 
past an idler, past the record-playback 
head, and engaged by the pulling 
capstan. The beginning of the tape is 
then joined to the end to form a con- 
tinuous loop which will continue to 
repeat the recording until the machine 
is shut off. 





which will 
date messages from 4 seconds 


Mode! CL-10, accommo- 
to 10 
minutes, operates on the same prin- 
ciple, but utilizes a storage system with 
lower inherent friction, accomplishe 2d 
through the use of ball be aring rollers. 

Either model can be adapted for au- 


tomatic recycling, a system which sets 
the Twin-Trax recorder ie RECORD 
position when the press-to-talk switch 
of the microphone is operated. Release 
of the switch resets the instrument into 
PLAY position. 

Installation of either model, with or 


without recycling, will not interfere with 


the normal manual operation of the 
instrument, 
SINGLE HEADSET 
Telex, Inc. 


Minneapolis, Minn. 
Designed for the greatest possible 
wearing comfort, the Earset is a single 
hearing- aid-type headphone mounted 
in a flat plastic frame. The frame fits 


TEL Ey 


and the phone can be ad- 
justed in a slot to the best position for 
the wearer's ear. It may also be re- 
moved and the frame reversed so that 
the set may be worn on either ear. 
Available in either high- or low-im- 
pedance models, the Earset requires 
0.3-mw input for comfortable listening. 


WIDEBAND AMPLIFIER 
Spencer-Kennedy Laboratories 
Cambridge, Mass. 

The model 202 Wide-Band Chain 
Amplifier, composed of two stages of 
six 6AKS tubes, has a gain of 20 db 
and a bandwidth of 200 mc. With oa 
standing-wave ratio of less than 1.5, the 
transmission characteristic is + 1.5 db 


over the ear 


from 100 kilocycles to 200 megacycles 

at an impedance level of 200 ohms. 
The mode! 202 amplifier uses a 

traveling-wave circuit to achieve its 


bandwidth. It is well adapted for use 
with signal, sweep, and pulse gener 
ators, vacuum-tube voltmeters, and 


television testing equipment. 





Mutual inductance coupling between 
sections of the delay lines in the grid 
and plate circuits of the tubes insures 
a substantially linear phase shift over 
the bandwidth. Combining flexibility 
light weight, and rack or table mount 
ing, the model 202 Wide-Band Chain 
Amplifier is a valuable instrument in 


general laboratory measurements, os 
cillography, and nuclear instrumenta- 
tion, 


PERSONAL RADIO 
Air King Products Co., Inc. 
Brooklyn, N. 
The Pockette, model A425, 
superheterodyne, broadcast-band re 
ceiver (complete with loudspeaker 
measuring 53% x 3% x 3'/% inches in its 
black plastic case. It uses a 1.5-volt 
filament cell and a 45-volt B-battery. 
It weighs just over 2'!4, pounds in oper 
ating condition. The tubes are 1S5, IR5, 
1T4, and 384, 


is a 4-tube 














The sample inspected showed solid 
internal construction, with parts so 
placed that servicing should not be a 
burdensome chore. 


ANTENNA ROTATOR 
Radiart Corp. 
Cleveland, Ohio 

The Tele-Rotor is intended for orient 

ing television receiving antennas for 
the best reception on each channel; 
but since it will take a 150-Ib load and 
masts up to I'/, inches in diameter, it 
is undoubtedly suitable for other serv 
ices as well, It will rotate 375 degrees 
in either direction at a speed of | 
r.p.m. The control box contains a tog 
gle switch and four lights labeled N 
E, S, and W to indicate the direction 
in which the beam is pointed, Power 
consumption is about 20 watts. 





RADIO-ELECTRONICS for 











———New Device 


DIELECTRIC MATERIAL —¥¥124, v5 germanium “pseudothor 
Henry L. Crowley & Co., Inc., sensitive, hiah-imnedonce vite Ha 
West Orange, N. J. d.c. ame fier whi “h verts int + 


A new dielectr sterial, Crothane 














ped by the ther t 
provides better characteristics at a cost “iit th oe , ryst f 
-omparable to that of ordinary mate- yh-volt neasure s to 1.000 
uw plares OF im volts rystal-diode rect stior 
which yn be : ait a mee 
h t in De * - : 
“trade surp 







y minimum rcuit loading 
> available for this purpo 
Direct TV and FM field-strength meas 


s especially suited 
plain and Bakelite 
bes. Depending 
the power fact 


nts omplete r. f. signal tracing 


gh TV and FM re vers as act 


3%; the dielectric ta nis erating signal levels, and v.h.f. and 

2.6 and 3.8. laboratory research are among 
the most important applications of this 
nstrument, 


HIGH-VOLTAGE TESTER 








Ye ee 

of=egse 

Industrial Devices, Inc. « SS ee ae 

Edgewater, N. J. ee Pe 
. '- eae 3+ e .; 
The Hi-Volt is a neon-type voltage mo $2255 = 
dicator designed for measuring high Og o f= eae 
sntials. Model 500 is made for @M@— E34 a — 
acking the output of oil-burner-igni- — ae S 
tion, gas-discharge display-sign ind c 3E8at® 
similar transformers, while model 520 i 3 _ < Be Es > 
specifically intended for. television and at we Bree te 
scope work, The »r places the o 3 3 ot > hd 
t od and the alligator clip across fe. wee 
rcuit to be tested and turns th oUD -s? 
Sa the Tach arabe handle oat ES&site 

e lamp goes out. The knob th 


f ts to the correct voltage. Mode 
900 draws less than | ma from the cir 
TELEVISION TUNER t. and model 520 posses less th 


passes less 
Standard Coil Products Co., Inc. 307 "2. 
































Matt Mandl in t¢t August issue of 
RADIO-ELECTRONICS. 





Chicago, Ill. WokeerPr> SeEe = 
The Stendand tom 1 part of many E3 & SEarF g3 2 Oo 
standard-brand television receivers, is “G a § as sHU a8 as 4 i 
2w available as epiacement item eH a Zz F a put z = .) a . a <a 
because of expanded production faci < 3 oa fa 38 &% 4 oa 
ties, It has heretofore been supplied ex- gE 4 S8&<sa Zz | ‘a 8 q g 2 oO 
lusively to manviacturers, The tuner u - o* S $0 i) _ p= 3 S a. wy 
2 ¥ 
BPeae=xVve "soe «828 & B20 
SELENIUM RECTIFIERS Ss ~e-S*esks £863 § SEQ 
International Rectifier Corp., a 2 8 oy g he E 2 f* 5 < =< 
Los Angeles, Calif. useetEessO8 aes i 2s 
The selenium rectifier stack shown a Ee = J 32 oe x a ° ev es = S 4 
features a special moisture-proof finish @o2f5e. 0° = 2 = 4a oa. on oO 
bY wimstanding sow spray, BenwSow~baa* esa: st =,~2 
S s encountered in naval and sea- oe oO aZ Bead 3 E c o™ woo 
sh nstallations, for periods up to a a z 4 e288 4 0 B ES Zé x Vv 
200 hours. This special protective finish, 7 § sog § -< | 7 7t 2 sz a. Ss 
btained by a triple-dipped coating ° » v DE 6 a- «@ 3 26 ¥ tt 25 
rocess, is especially recommended for eeaeeuw seen e ts 8 ERO <s == 
service under adverse atmospheric con- oY 2 7 2 E s°..6% a ey of «= 
ditions such as high humidity, in tropi- ae2eé SU2dSt SUS, EUS = YU 
cal climates (where jal rro- Sd g | = 2 Zz > a = 3 ° < a 
ikely), corr es (such as 3 n 2£.<¢ bt = 6 = £ o 4 * g = ae 
sctroplating), etc ~~ Sse -s *osSitsi = 
e4ee8* -See a" “S252 =, 
‘ P . Se S a tea) = 2 a 
ares channels with oleate in © a e . "£25 | © 
overs all 12 cho $ h plug-in 2 vek = > & aD E 
ctors, an oscillator adjustment screw g 2222 e E £ 2 Pr < 
being provided for each channel. This © < ALPS is } ie s > 
ner is suitable for conversion to a ¢ = < $ | 3 3 zZ 20 ° ° 5 
caller aa aulinad ta the asta ie BS pBeese<cS Geese 





V.H.F. MILLIVOLTMETER 


Millivac Instruments 


New Haven, Conn. The rectifier plates are made in six 
The new Millivac MV-IBA vacuum iifferent sizes ranging from I'/4xl'/4 to 
be voltmeter measures r. f. voltage 6\/4 x 7'/4 inches, the latter.size being the 
jiown to a single volt at frequer largest selenium rectifier plate com 
es between | and 200 mc. In this fre- mercially available in the United 
wuency range it flat within 10% States. D. c. power requirements fron 
When used for higher frequencies, cor 2 volts and 15? ma to 5,000 volts and 
ections have to be made. The instr 0.000 amperes (and above) can be 
ent can be usd for frequencies as high handled with efficiencies varying from 
s 2,500 mc, 10 mv then being the low 65% to 85%, depending upon the cir- 
st voltage which can be read it employed. Each of the rectifier 
For low-voltcae measurements, the plates is rated at 26 volts r.m.s. 


verse voitage. 

These selenium rectifiers are capable 
of withstanding 1|,000% overload for 
intermittent service. 


TELEVISION SLIDES 
Teck-Vision Pictures 
Los Angeles, Calif. 
Teck-Vision offers a series of 35-mn 
Jes on all phases of radio and tele 
Tel Waveforms are shown starting 
the first detector and continuing 
gh the various sound and v 


7 
> 
z 
“ 


ond 75 


guy clomp, 
ft. Amphenol 300 ohm Twin 


isior 
its. After the sync separator, both 
posite and borizontals are showr 


insulators 


Single Bay 
MODEL 114-005 


Complete with mast, 
MODEL 114-009 


Stendord 114-005 TY anten 


no without Twin-lead. 





2 
2 
a 
jer tual conditions 
R.f. and i.f. slides show both correct oe 
3nd incorrect settings of each trap and = ° 
f, lifier. Other slides are avai es 
abie on tront-end tuners, video re oo 
ponse curves, and television chassis Eu 
A'so available ts ao 16-mm silent moving 
cture on waveform analysis 
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AT UNITED 








HAMS! —— — 
ADIO PARTS KITS 
RESISTORS. ASSORTED VALUES 


No. 1 Carbon. Non-insulated. 4%W. to 2W. 100 for 
6 


c. 
No, 2 Carbon, Insulated 4W. to 2W. 100 for $1.69. 
No. 3 Wire-wound. Enameled. 5W. to S0W. 25 for 
$1.95. 


No. 4 Ohmite Carbohm % and 1W. 125 ohms to 6 
Mex. 100 for 98e. 


CONDENSERS, ASSORTED VOLTAGES 


No. 5 Paper tubular. .0003 Mfd. to .1 Mfd. 100 for 
$1.95. 

} Oil paper. .002 Mfd. to 1 Mfd. 50 for $2.19. 

Auio. Gen. and Distrib. types. 50 for $1.69. 

‘a, insulated. 37 Munrf. to .1 Mtd. 100 for 

95. 


“2 


No 


on 
fe 


No. 9 Miea Xmitting. .0002 to .01. 15 tor $1.39. 

No. 10 Ceramics. 1.0 to 1000 Mmf. 100 for $1.95. 
o. 11 Trimmers. 1, 2, 3. and sections. 15 tor $1.00. 
o. 12 Filters, Tubular, F.P., cartridge, ete. 10 tor 


-95. 
No. 13 Air VPadders. Asst types and sizes. 10 for 
$1.19. 
TRANSFORMERS 
No. 14 and sin. 3 to 15W. 10 


Output. P.P. Univ. 

ass't 95. 

No. 15 Chokes. 40 to 180 Ma. Ass’t induce. 10 for 
$4.45. 


TUBE SOCKETS, ALL NEW 


No. 16 Tube Sockets. All types. 25 Ass't. 89c. 


TERMINAL STRIPS 


No. 17 Assorted styles and sizes. 50 for 89c. 


HARDWARE ASSORTMENTS 


Solder lugs. All sizes and types. 3 Lbs. for 
$1.29. 


% 
« 


No. 19 Screws, Nuts, Washers, ete. 3 Lbs. for $1.29. 
No. 20 Aluminum rivets. All sizes and types. 3 Lbs 
for 9. 


INSULATORS, CERAMIC 


No. 21 Studs, Spacers, Feed-through, etc. 50 for $1.79. 


VIBRATOR TRANSFORMERS—6 VOLT 


Motorola, Current Model. 6-8 V. 60 Cye. New 75¢. 
ame #163. 450 V.C.T. 60 Ma. Cased—75e. 

mnith 2391. 560 V.C.T. 90 Ma. Guessed 00. 29. 
jenith #498. 500 V.C.T. 65 Ma. Cases c. 
Zenith 7508. 450 V.C.T. 60 Ma. Uncased—69e. 








FILTER CHOKES 
Zenith #497. 10 H. 55 Ma.—2 for 98¢e. 
Zenith 2261. 85 Ma.—59e. 
Stancor . 50 Ma.—3 for $1.00. 
Stancor #¢ . 125 Ma.—89e. 
Stancor #€1 180 Ma.—$1.15. 
oa | . 


Stancor #C79. 7H. 150 Ma,—$1.29 





FILTER CONDENSERS 


Sprague—4Mfd. 800 V._D.C. Square. 4 for 98e. 

C-D, ete.—1 Mfd. 600 V.D.C. Reet. 5 for 98¢. 

C-D, ete.—2 Mfd. 600 V.D.C. Reet. 5 for 98. 
Aerovox-—-2 Mfd. 600 V.D.C. Round. 3 for $1.00. 
Sprague--3 Mfd. 330 V.A.C. Round. 3 for $1.00. 
Mieamd.—40 + 40 Mfd. 250 V.D.C. Round. 2 for 98¢. 
Solar--200 Mfd. 40 V.D.C. Round 2 for 98e. 


Aerovox 500 Mfd. 200 V.D.C. Round. Each $1.09. 
Industr.—-1000 Mfd. 8 V.D.C. Round. 2 for 98¢ 
F.P.— 3000 Mfd. 3 V.D.C. Round. 3 for $1.00. 


FILAMENT TRANSFORMERS, (115 V. 60 Cyc.) 


STC *P—40 RMS. Ins. 5000 V. 7.5 V.C.T. @ 24A, 
c ased with Standoffs. Like New $5.95, 

CA £B—75 RMS. Ins. 10,000 V. 2.5 V.C.T. @ 20 A 
Uprig ht case with side terminals. Like New. Each 





GL R56 a V. or 230 V = rim. Secondary tapped 
Vv ¥., 13.5 V., V., 26 V. and 34 
Mf < Amps c ased a Lug s on Bottom. New 








POWER TRANSFORMERS, (115 V. 60 Cyc.) 


. 90 Ma.; 5 V.C.T. @ 3 A. and 6.3 







‘a V.C.T. @ 3 A. and 6.3 

T. 70 Ma.;5 v. @3A.;:9 V. @2 A. 

. 90 Ma.;5 V. @ 3 A.3 6.3 @ 2.1 A. 
$1.49. 

C-60 1450 V.C.T. 60 Ma.;5 V. @ 3 A.; 6.3 @L2ZA 
$1 79. 

1000 V. 78 Ma.; 6.3 @ 2.1 A.; 6.3 @ 3.2 A.; 
V.C.T. @ 3 A. $1.79. 
P-202 730 V.C.T. 220 Ma.; 

@ 3 A. $4.50. 





6.3 V. @ 6.5 A.: 5 V. 


SPECIAL TRANSFORMERS 


S.B. Mike to single grid. Sola Shielded. New 69ec. 

S.P. (20,000 ohms) to Hi Z Ct. 1.2:1 Thord. Shid 
New 69e. 

s FR to P.P. grids. 4.5:1 Thord. Intrstge. Shld. New 


500 Ohms to P.P. grids. Stancor Shid. 12 W. New 
$1.49 


Z-165 Input 85 to P.P. 89. 2 for 95e. P 
K-175. Modulation: 100 W. Prim. Z:121; See. Z: 


1850 Ohms. Response—3000 Cye. Like New $1.75. 


A SUPER VALUE! 


An assortment of power transformers, audios, chokes, 
modulation, line, ete. Over 45 Lbs. of good usable 
units, any one of which may be worth much more 
than the lot price to you! GET YOURS NOW!!!! 10 
for only $3.95. 


BC-604 F.M. TRANSMITTER 


25 W. output @ 100% modulation. Good condition, 
Used. Less tubes, crystals and «dynamotor. Shpg. Wt. 
Approx. 60 Lbs. Express only. $6.95. 


ALUMINUM RELAY RACK PANELS 


19” — Unfinished standard notching. 
4.051) 10%” high. Each 69¢ 
-(,102) 10%” high. Each $1.19. 
10 caawe—( 188) 12%” high. Each $1.59. 





TUNING UNITS 

TU-26, 200-500 Ke.—$1.79. 

TU-10, 10 Me.—12.5 Me.—$}1. 

Shpg. Wt. Apprex. 17 Lbs. ll only. (Less cases). 
NEON BULBS 


oe nm NE-48 % W. Auto bayonet base. 10 for 


TUBE SOCKET AND SHIELD ASSEMBLY 


9 pin miniature, black Phenolic socket. New. Each— 
tc. 


SUBMINIATURE TUBES 


Triodes Type unknown. Fil.: 1 Volt; plate: 45 V. 


New. 3 for 


ANTENNA ROTATING ASSEMBLY 


RL-42 Reversible Motor and Gear Box. Magnetic 
Clutch, 24 V.D.C. ¢ 7.5 Amps. Shpg. Wt. Approx. 
12 Lbs. New—$2.9 


FABRIC LOOM 


Weather-proof. Ideal for sleeving on T.V. and FM 
Antenna lead-ins, thru skylights and around corners 
ILD. 4%”. %” and 5”. (Specify size) 50 feet, any 
size—$1.45. 


NOW ! ! ! BETTER THAN EVER BEFORE ! ! ! 
OUR ELECTRONIC PACKAGE!!! 


Chock full of new and different parts and assemblies 
10 Lbs. of ROOT jusuable material for only $1.29. GET 
YOURS NOW 

Quantities are ‘limited Order now. Minimum order 
$2.00. There will be a 25c packing charge for all 
orders under $2.00. 25% 
¢.0.D. All orders shipped F.O.B. Chicago. Hlinois 
Any orders received without shipping instructions will 
be shipped Railway Express 








UNITED SURPLUS MATERIALS 


314 S. Halsted St. 


Chicago 6, Ill. 


deposit required, balance 














Ouestion Box- 


PERMEABILITY TUNER 


2? I have a battery-powered receiver 
using a 1R5 converter with conven- 
tional capacitor tuning in the antenna 
and oscillator circuits. I would like to 
rewire the converter circuit to use per- 
meability-tuned antenna and oscillator 
tuners. Please print a diagram showing 
how this can be done.—W.A.M., Pana, 
Til. 


A. Not knowing what type of tuning 
unit you have, we have drawn circuits 
of connections for two popular types of 
permeability tuners. Since most of the 
component values are identical in these 
circuits, we suggest you try both to 
determine which works best in your set. 
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INDUCTORS FOR COLOR ORGAN 


2? I am planning to construct the 
color organ described in the Question 
Box of the October, 1948, issue. Please 
print a drawing showing the construc- 
tion of the tunable inductors L1 and 
L2.—G.S.B., McKeesport, Pa. 


A. The drawing shows how the coils 
may be constructed. The form is a 
cardboard or thin plastic tube approxi- 
mately % inch inside diameter with 
end pieces made from wood or other 
nonmetallic material. The core may be 
made from lengths of soft iron wire if 
a powdered-iron core is not available. 
Select a cardboard tube having an out- 


THIS TUBE FILLED WITH SOFT 
IRON WIRE — WOODEN ENDS ~ 
SLIDE IN OR ay xi 
OUT TO 
TUNE 
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TELEVISION 
SERVICING ata 


price YOU CAN PAY 


R.S.E. 3 inch 
TELEVISION SCOPE 


Features: 


WIDE BAND VER- 
TICAL RESPONSE 
FLAT TO 750kc 
DOWN 3db 
AT Imc 
VOLTAGE GAIN 
OF 20 AT 5mc 


The R.S.E., AR-3 Scope has been built by 
Armstrong to our rigid specifications. It's a 
complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 


The case is 8” high x 5” wide x 14” long, 





AR-3 


attractively finished in “hammered” opal- 
escent blue enamel. Operates on 
standard 110 volts —60 cycles PRICE 


—40 watts. Tubes, 3BPI—6AC7 % 95 
—6SJ7 —6X5—5Y3—884. In- 49% 
structions included. Complete 


specifications upon request. Satis- 
faction or your money back. 


F.O. B. 
DETROIT 


PUSHBACK 


BELOW MILL PRICES! 
2,000,000 feet—tinned copper —all 
Ist. class, double cotton serve, waxed 
finish. Available 1,000 foot rolls. 


22 gauge (6 colors) $3.98 roll 
20 gauge (6 colors) 4.98 roll 
18 gauge (brown only) 6.49 roll 


OZ4’s 
(No Limit) 
Fresh RK and RCA. 


Standard commercial 
grade, not JAN’s. 


BUY 12 58< 


get I free “egcn 





EGG CRATE OF 100 $4900 


ORDER INSTRUCTIONS 


Minimum order—$2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient postage—excess will be 
refunded. Orders received without 
postage will be shipped 
express collect. All prices 
F.0.B. Detroit. 


KADIU SUPPLY & 


ENGINEERING CO., Inc. 


85 SELDEN AVE. DETROIT 1, MICH 













































SEPTEMBER, 1949 


side diameter which will permit a slid- 
ing fit inside the coil form. Cut pieces 
of soft iron wire to the length of the 
form and dip in insulating varnish. 
When dry, pack the wires into the 
smaller tube. Adjust the inductors by 
sliding the cores in or out. 


RHOMBIC FOR HIGH-BAND TV 


There was a diagram of a rhombic 
antenna for receiving low-band TV 
stations in the Question Box of the 
May, 1949, Please give dimen- 
sions for a similar antenna for the 


4.G., Bronx, N. Y. 


~ 


issue. 
high band.—W.+ 


A. Dimensions for a high-band TV 
rhombic are shown on the diagram. The 


two 390-ohm terminating resistors 
k—— —— 27'-10-172"—— 
” 
| x P= POLE | 
| 
rt ie | 
““ ihe 
| ~~ | 
x TATION 
. ) STA 
/ \ 
mh, A“ a 

















' WIRE | ‘4” SPREADERS v 

: b 390$2w 
f 3902 
| oy, a SPREADER Y 

1-2” [> 3/16" TUBING 

| r~2” SPREADER 


NOT DRAWN TO SCALE 
300.0 LINE 

should be mounted in a small water- 

proof container and connected across 

the end of the antenna nearest the TV 

station. 

The matching stubs are designed to 
match the antenna to a 300-ohm trans- 
mission line. A 14-inch length of 150- 
ohm line can be connected between the 
lower end of the smaller stub and a 
72- or 75-ohm transmission line if your 
receiver is designed for a low-impe 
dance line. 


COMMERCIAL RADIO 
DIAGRAMS 
? Please send me diagrams of the 
Atwater Kent model 55C, Majestic 
model 30, and RCA _ Victor model 
8X541 radio receivers. If you do not 
have them, please tell me if and where 
I can obtain them.—L.J.H., Ames, lowa 


A. We no longer supply commercial 
radio diagrams. Possibly you can find 
the diagrams you want in Rider’s Per- 
petual Trouble Shooters Manual, How- 
ard W. Sams’ Photofact Folders, or Su- 


| preme Publications’ Most-Often-Needed 


Radio Diagrams. Single diagrams may 
be obtained from John F. Rider. 
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-STANDARD BEST NUMBERS 
RCA + KENRAD + SYLVANIA - TUNGSOL - ETC. 
ALLNEW... MONEY BACK GUARANTEE! 


SOL6GT $.55 
35Z5GT 39 
12SQ7GT 49 
12SK7GT 24 
12SA7GT 35 
50B5 35 
35W4 39 
12AT6 49 
12BA6 34 
12BE6 35 
25L6GT .69 
25Z6GT 49 
6SQ7GT 49 | 
6SK7GT 54) 
6SA7GT IS | 
35A5 
SO0A5 
35Y4 
14A7 
14B6 
14Q7 
OZ4 
6X5GT 
5Y3GT 
80 
6AG5 

. 6AK5 
6AL5 
636 
6K6GT 40 
6BG6G 1.59 


BUY THEM BY THE HUNDREDS 
5% Discount on orders over $50 


BROOKS RADIO DIST. CORP. 


YORK 7, WN. Y¥. 


80 VESEY ST., DEPT. A, NEW 





RADIO AND TELEVISION TUBES: 














LEnIoNe SPECIALS! 













G.E. UNIVERSAL MOTOR .. . t10V. AC-DC. 
Fract. HP. 6000 RPM. 4” shaft. Mtg. 24%7x2%". 3%” 
high. Shpg. wt. 6 Ib YY 95 
G.E. SELSYNS (#2 pg. wt. 2 lbs...98 





hpg. 
3 RPM HAYDEN MOTORS. i10VAC. 
1% foc RESISTORS (vigsten) 
150K, 164.5K, 450K or 800K , 15e 
TU-I7A TUN 


2.2W. 


8 for... 1.00 

. for replace- 
switches, jacks, 

"x9%% 

wt. 3 "Ibs. eo 
: Faceted Red Jewel. 
with shade & ree 


os coe teu 

Nylon. 15 ft. .#9e 
Split ball, ea. 
1.00 


Bi 

ment or a . of “fine” 
ee’ soon 
3%”. Lass er 
Yo” PILOT ASSEMBLY > 
I‘lated brass housing. Compiete 
Lulb. ea. 23¢; 5 for 
DIAL COR Strong. flexible 
=: | TOGGLES" i & H)6A/125V. 

c; Pra 
FEED-THRU INSULATOR 
porcelain 2” O.D., 4” long. 


3 fer... ° 
DM-36D DYNAMOTOR . 


duty 
i 


(IN-90) .. . Hyy. 
Shpg. wt. 1 Ib., ea. 


24V.DC “to 2200" 
@ 80ma. With filter system. ve, wt. 6 Ibs. 98c 
MAST SECTIONS MS-49, 50, 51, 53 or 54. 
Shpg. wt. 2 lbs. ea., 39¢; 3 for oe 1.00 
SCR-511 TECH MANUAL — PE-157 power 
supply) 173 pp.; 50 illus. & dia 5 


FREQUENCY METER MANUAL ‘(TS-173) 58 pp. -25 
R-89/ARN-5A SCHEMATIC 25 





4 
3 1-32 DESK MIKE. . . BRAND NEW. Shpg. § 
6 wt. 5 Ibs eee wit 2.95 
6 T-44A MIKE. Twin- magnet type. Shpg. wt. 
$2 lbs. BRAND ‘NEW sav @ 

T-30 _— MIKES .. . BRAND NEW. Shpz. 

9 wt. 1b, 39¢; 6 for 
, RS-83 CARBON MIKE. . ; BRAND | NEW with 
b cord, press-to-talk switch & plug. 1%” 9 c 
b O.D. bakelite case. Shpg. wt. 1 ib. . 








BACK AGAIN 


BY _POPULAR DEMAND!!! 








LEOTONE’S “JUMBO RADIO PARTS KIT” 
To you RADIOMEN who want the most for your 








money,-17 LBS. of the BIGG rend! & BEST assortment 
of new & dismantled TRé FORMERS, COILS, 
HARDWARE, WIKE, OC MRE TS. RESISTORS, 
SPEAKER ACCESSORIES, CONDE NSERS, ETC., 
ETC. All eos (shoe. wt. 21 lbs.) & much 

more FOR ON 

A a BLADE ANTENNA for SCR-522. Shpg. pl 
POWER ‘RHEOSTATS . . New, standard innate, 
sow 15 ohm, 89¢; 50W-50, 500 or 7500 ohm 1.25 
2OW-25, 100, 150, 200, 250 or 370 ohms .... 

RADIO HARDWARE TREA SURE wee 
POUND of Screws, Nuts, Washers, ” Lugs, ete., in 
HANDY SELF-SEALING HID 


GED LID 

METAL CAN. Shpz. wt. 2 Ibs. .... 49c 
110V. AC INDUCTION MOTORS . 
Wi = RP M. Fract. 


. . Self-starting, 
HP 2%” O.D., Q” deep. Shpg. wt. 
1.25 


AUTO SUPPRESSORS | . ; Tiniversal elbow type for 
an lugs or Distributor, ot , 8c; 18 for 0 
NES . 


-23 HEADPHO mi cord & PL-55 1.29 





REPAIR YOUR OWN SPEAKERS WITH. 
THESE St eee KITS!! 

6 SPEAKER REPAIR KIT. 

in savings & convenience. Contains: 2 

rings, 10 spiders, 25 voice coil forms, 

strip, 20 chamois leather segments, kit or 16 shims, 

a. Spe aker cement, With instruction 5. “ia 


SPEAKER CONE KITA LEOTONE SPECI 
TY SINCE 1927! . . . Handy assortment of 4” to 
12” top quality moulded & free-edge (magnetic 

00 


incl.). Less voice coils. Kit of 12 
SPECIAL BARGAIN OFFER ‘BOTH 3 95 
RE cr’ AIR & CONE’ KITS FOR ONLY - 
ALNICO MAGNETS New “EXPERIMENTAL KIT” 
. 10 a es Bar, Block, ‘‘U’’, Cireular ete. 
Shpg. wt. 2 ° ° e 
4 TUBE AMPLIFIER FOUNDATION .. . Ideal for 
any small electronic unit. Black crackle cabinet & 
slide-in oe contains: power trans . condensers, re- 
sockets, ete. 8} ity 6”"x3%”". Shpg. 
A RE AL BU ¥ cece 98c 
2.0 0% 7, en required on COD's 
tage. Excess refunded. 


. a really “ 




















MAKERS OF CONES AND FIELD COILS 
65-67 Dey STREET NEw YoRK 7, N.Y 
WORTH 2- 0284-5 


FT RADIO PARTS 











New Patents 


NULL DETECTOR 


Patent No. 2,458,310 
Carl G. Sontheimer, Stamford, Conn. 
(assigned to Radio Corp. of America) 

Designed especially for direction finders, this 
detector is also suitable in bridges. The electron- 
ray indicator is sensitive and more rugged than a 
meter. 

An incoming signal is picked up by a rotatable 
loop. The receiver uses a heterodyne oscillator to 
provide an audio beat. Headphones are used while 
tuning the signal for maximum. The 6SJ7 de- 
tector is biased by potentiometers Pl and P2, 
which are coarse and fine adjustments, respec- 
tively. 


6AF6-G 
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The detector is direet-coupled to one section of 
the indicator tube. The other is not used; there- 
fore its control element is connected to B-plus 
through a resistor which drops the voltage just 
enough to close its corresponding shadow. 

When al is received, the detector 
Ip is Ep is Therefore, the 
shadow on the controlled section of the indicator 
is nearly 90 degrevs. As the loop is rotated for 
minimum signal, the shadow is reduced. At null 
the shadow is practically zero. 


a strong sign 


maximum and low. 


OSCILLATOR-DOUBLER 


Patent No. 2,459,262 
Alan P. Buffington, Philadelphia, Pa. 
(assigned to Philco Corp.) 

The local oscillator of an FM receiver usually | 
operates at a frequency near 100 me. It is diffi- 
cult to design an oscillator which is stable and 
uniform at this high frequency over the entire 
range. It is preferable to add a doubler so that 
the oscillator stage can be designed for frequencies 
near 50 me. 

This system has not been widely used in broad- 
cast FM receivers, but local oscillator-doubler 
circuits are often used in mobile u.h.f. superhets 
to obtain better stability and uniformity over the 
tuning range. 

In the schematic shown here, tank circuit O 
tunes the oscillator. It is coupled to the grid-plate 
































coil of triode A. Tank D tunes the doubler stage, 
triode B. The two tuning vapacitors may be | 
ganged as usual for single-dial tuning. A and B | 
may be ce triodes or a double triode such 
as the 7F8. 

An important part of the invention is the feed- | 
back connection between stages. The cold terminals | 
of the oscillator coils and the doubler coil are tied 
together at a lug. The soldered point is about %% | 


FOR FM-AM 


MODEL 705A 


SIGNAL GENERATOR 











DOUBLE MODULATION 30% & 80% 


An Exceptional 
Value for only 


$49-50 


Complete 


Not one—but two percentages 
of modulation add greater 
checking performance to your 
service tests. All exclusive 
feature in this low price pre- 
cision generator. Fully de- 
pendable. Excellent for FM alignments. 


¢ Range from 95 kc. to 100 mc. « Fundamental 
frequencies in 5 bands, continuously variable 
¢ Accurate to 2% for broadcast bands—3% 
for h.f. bands ¢ Planetary drive condenser 
with accurate double and tuning indicator « 5 
step ladder attenuator controls voltages from 
0 to maximum ¢ Covers all new FM bands— 
useful signals can be obtained as high as 150 
mc. ¢ Negligible leakage due to complete 
shielding « Complete, ready for the shop. Just 
plug in any standard 110 V., 60 Cycie A.C. line 
and go to work « Grey hammertone case— 
portable, only 11 Ibs. 


Write for Catalogue 3M 


RADIO CITY PRODUCTS CO., INC. 


152 West 25 id) New York 1, N. Y. 


TELEVISION 


ANTENNA 
INSTALLATION 


A PRACTICAL BOOK 
THAT SHOWS YOU 
STEP BY STEP 





Proper antenna installation can do as much for a 
television receiver as a special booster. And un- 
—_ i get the signal into your set, even the 

expensive receiver will function poorly. 
TELEVISION ANTENNA INSTALLATION. covers 
every phase of installing a TV antenna showing 
how to get the most out of every installation. 
Every step is clearly and simply explained. The 
pa nee is completely practical. Nothing is left 
to your imagination, and NO PREVIOUS EX- 
PERIENCE NEEDED. 


OVER 100 PAGES $1.50 
MORE THAN 100 ILLUSTRATIONS 





Consolidated Publications, ; 
55 East Washington Street, ' 
Chicago, Illinois ‘ 
Oo oe find (check) (money order) for ! 
‘ 1 

Oo Send €.0.D. (no €.0.D.’s outside U.S.A.) and I! 
will pay postman this amount plus a few cents ‘ 
postage. In either event, I may return books within ! 

10 days for complete refund of my remittance. i 
per r TTT Te TTT eee Te ee TET Te ee ; 
BOEPON ooo cccccevcceccrccccccrccesecccccosves 1 
CUM cccccccccccccccccccsccese (Zone No.)...-. 1 
EE rer rT eee ee ree Tee RE-1 ! 


RADIO-ELECTRONICS for 














New Patents 








The hig 
book that 
shows 


| inch from the chassis and is quite critical because 
of the inductance of the lug at these frequencies. 






PRESENTS 
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ee OUTSTANDING PRECISION 
te a 
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60 90 100 
FREQ IN MC 
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By way of ¢ arison, ¢ ve b shows the out- MODEL 2 
put Pina er hens die deans. Cure e me the out- VTVM KIT 
put from conventional oscillator-doublers. ’ tulld this High 
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DOUBLE LIMIT BRIDGE 
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Sa 
a Patent No. 2,468,625 13/10 eee 
” i i nge; 12 
Lawrence R. Goetz, Indianapolis, Ind. meter, Fane: 
+ rl obms to 

(Assigned to P. R. Mallory & Co., Inc.) A Zero Center for 
: : : discriminat 

Price Limit bridges are used in manufacturing plants Lenent “ 
only and electronic industries to check resistors. Two 442” meter canvot 


. . Double 
$4 measurements are generally made. One indicates — Cy anced sable, gust anteed 
. : . ail « - a stat 
whether a resistor is below its upper limit. The bridge cireuls TY AC “0 0 §23. 95 


other checks whether it is above its lower limit. perform ance. L \e" x 6° 
—_ PACTORY- WIRED “vive wired 
ane but comp $49.95 
wv" 


Ny Model = emi tested 
By J. R. Johnson and J. H. Newitt ——" 
375 pages, 6 x 9, over 230 illustrations 

Get where the big servicing money is—in television! 
Now is the time to prepare for this fast-growing business 

and here is the book that makes the training far easier 
and faster than you may have thought possible! PRAC- 
TICAL TELEVISION SERVICING is a complete, down- | R Ss 
to-earth guide that tells you step by step just what to 
do, what mistakes to avoid, what tools, parts, and equip- 
ment to use—in short, how to handle every phase of tele- me —— L egg lg 
v.sion receiver servicing promptly and efficiently. 


| = AM & TV servicing De- 
COMPONENTS — CONSTRUCTION flection sensitivity: 65 
OPERATION — TROUBLESHOOTING r Horizontal | sweep citeuit 











| GALV GALV 


You Build ‘Em In One Evening— 
2. > THEY LAST A LIFETIME! 
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ry" 
vvv 














volts per inch full gain 
1 te 0.000 eveles. Fre 














| quency response of hori 
SERVICING zontal and vertical amp 

> ’ . ~ -wWIe * SEP VICTIY . is from 50 to 50.000 ey 

PRACTICAL TELEVISION SERVICING isn't a book + gy Be Beh 
of mere theory and mathematics. It is a practical, how-to- A recently developed double bridge saves time erates on 110 to 130 volt 
do-it handbook by two well-known engineer-authors who by allowing both limits to be checked at the same a, te po Pag con ; ene 

) che )- proo ane 

actually owned and operated a TV service shop. Besides time by using two galvanometers and two bridges, Size: 8%" x 17 
outlining how television differs from radio, they explain | eonnected as shown. The unknown resistor X is X13” high. 3-color etched panel 
TV troubleshooting and service procedure from installa- common to both bridges. Variable elements R and FACTORY-BUILT OSCILLOSCOPE 
tions to synchronizing units; from erecting and orientation S are adjusted to the required limits, for example Model 400. Fully wired, assembled, and tested $69.95 
of antennas to remedying image distortion. Case histories J 


5% and — 5%, respectively. Each meter is cali- 
brated in terms of REJECT and ACCEPT. If both 


indicate ACCEPT, the resistor is within its limits. or, - > MULTI-SIGNAL 


of actual TV service jobs plus descriptions of common TV 
troubles and their cures make the book doubly helpful and 
easy to understand. 




























































ae rv en Sane TUNING INDICATOR Model 145-K. High-gain 
me oe hel TIPS ON “ee hich frequency instrument 
Internal speaker permit 
Here are the subjects | —testing for intermittent Patent No. 2,468,197 ible signal tracing 
covered: peaking coils or transtormers Jarrett L. Hathaway, Manhassett, RF. IF, FM, audi | 
1. Television is Her —improving picture linear- ideo cireuits 
2. Fundamentals of the ity—guying masts—getting | and Ralph C. Kennedy, Orangeburg, N. A tracing with VTVM.. Ke 
Television System a signal over a mountain— | (Assigned to Radio Corp. of America) a ponse over 200 me. 110- 
3. Radio-frequency, checking video response with | a 1 AC. Size 10% x 8 
Intermediate-tre- a square wave—using mica | A neon or other gas-filled lamp makes a good x 4%” Complete with 
— Detector ~~ ane A | indicator for transmitter tuning. It saves space pon Frag li . probe -s ate form. Can be Siz $5 
yan . amplitic t~« r etehe van t 
4. Video Amplifiers —wiring techniques. ..and | and is less expensive than a meter. _ 
eo tA a practical FACTORY BUILT AND TESTED 
6. Synchronizing and problems. pete E 
Sweep Circuits Model 145. Ready to operate $28.95 
7. Power Supplies 4 - an excellent text for 
8. ——— = and Wave both student and practicing 
ropagation television serviceman. 
9. Television Receiver JOURNAL OF THE | % ee SIGNAL 
nstallation FRANKLIN INSTITUTE | - ‘ ei 
i — aaa “ , . the section on TV re- — GENERATOR KIT 
11. Wiring and Repair ceiver installation alone is | 7 Model 320-K. For service 
Techniques well worth the price of the | “ lab, and school use in FM 
12. Common Troubles in book.”"’ RADIO ELEC- AM alignment and to ¢ 
Television Receivers | TRONICS 1 B+ vide TV marker freauenci 
13. Troubleshooting = a s Ceramic insulated iatle 
14. Servicing Hints and 5 DAY . _ > 4 condenser Hichiv Stall 
Case tae - Ha Hey on Mar r has sane 
15. Color Television of 0 ke to 100 me witl 
A. Intermediate Fre- MONEY-BACK ae fundamentals to 34 me. Colpitts audio oseillator supplic 
quencies of Stand- . pure 40 oe sine wave voltage tor om) n, Lar ke 
ard Receivers W” dial isy-to-read calibration 1 aligune 
B. -escaed Layout GUARANTEE There are two main adjustments to be made on Com plet ‘ xith tubes. 10” x 8” x 44” col ‘$19.95 
Cc. Glossary” the final stage of a transmitter. The first is to — “FACTORY wenee ame aasenes 
Lease ee | align the preceding stages so that maximum nn tm oe hepa $29.95 
“ ‘ y is delivered to the final grid. The second any . 
y Dept. RE-99, MURRAY HILL BOOKS, Inc., , | Power is delive g SEE THESE INSTRUMENTS AT 
1 232 Madison Ave., New York 16, N. Y. 1 | is to resonate the final plate. Both can be done LOCAL JOBBER 
' CD Enclosed find $4 ($4.50 outside U.S.A.) for a copy ' with the aid of a neon lamp } connected as shown. Complete simplified instructions and 
§ of PRACTICAL TELEVISION SERVICING or D send ® | When the grid receives maximum r.f., its bias m istrati n =. me k. ith every EICO Ps 
i foreign CO.D.'s) In cither crent, ifthe took is wn. t | i8 @reatest. Therefore, the screen current is low; | ff 1m'™ to build” Sour own equipment ° 
1 satisfactory, it is understood I may return it in 5 days 8 this is indicated by a minimum glow of the lamp. Nothing more y. Anyone can build \ 
# and you will refund my $4 § | When the final tank T is resonated, maximum r.f. it. Write for catalog. 4 
; - appears on the piate. Since the lamp is coupled to — 
© Seis 1 | the plate by a capacitor, it glows brightest with ELECTRONIC INSTRUMENT C0 IN 
——1 “ § | correct tank tuning. " Hf 
: e | In practice the preceding stages are first ad- 
Address - 6 ‘ P P a P . rT 2 
; 1 | justed (by noting minimum glow). Then the final 276 NEWPORT STREET 
; Ge Bi si cccedistccccdccseccscs State - 





tank is tuned by watching for maximum bril- 
; “4 : | BROOKLYN 12,N.Y. 


liance. 
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Smart Servicemen Say: 


CASH IN NOW! 


on SENCO’S 


LOW-LOW PRICES 


To Make Big Profits in the 
Busy Service Season 


TUBES 


YOU’RE SURE TO NEED 
PRICED EXTRA LOW! 


IMMEDIATE DELIVERY! 
INDIVIDUALLY CARTONED! 
GUARANTEED! } 
Special Discount: DEDUCT 5¢ from each tube 
when ordering 25 or more assorted tubes. 
6SQ7GT 6SL7GT 
6T8 6S 
iU6GT 














12AT6 
12BA6 
I2BE6 
12817GT 
12Z3 
25A6G 
25L6GT 
— 


3524GT 

43 

40Z5 

46 

50L6GT 
20Y6G 

53 

56 

11723 

50, each 











6SK7GT 


G.I. RECORD CHANGER 


Changes 12 19-inch and 10 12-inch oman .o8 
records automatically. Complete with 
crystal cartridge arm. 110 V. 60 evcle $10- 

ENTER SENCO'S CONTEST 

“MY FUNNIEST EXPERIENCE 

IN THE RADIO SERVICE BUSINESS 

Win Cash & Other Valuable Prizes . . . Nothing to 
Buy. Any Serviceman Can Enter. 12 Monthly Prizes! 
It’s easy as changing a tube! Have lots of fun telling 
other servicemen about ‘‘your funniest experience’’. 


You're under no obligation you don’t have to 
buy anything! Write us for FREE simple rules. 











Minimum Order $2.50: Send 25° deposit for 
all C.O.D. shipments. Include sufficient post- 
age—excess will be refunded. Orders without 
postage will be shipped express collect. All 
prices F.O.B. New York City. 





WRITE FOR rer t. nennee, SPECIA 
MONTH BULL IN 
CITING DATA AeouT OUR NEW 


Dept. M, 73 West 
New York 7,N. Y. Tel. BEekman 3-6498 











Try This One 


SIMPLE DIAL CORD TOOL 
One of the most handy tools I have 
ever used for stringing dial cords is 
a simple hook and eye bent from a 
piece of No. 16 wire about six inches 
long. Drawing A shows its construc- 


<7 
BEND SMALL HOOK ’ 






~e7 
N°16 SOL rar RE 
ABOUT 6 LONG 





BEND ANGLE 


Su 
BEND SMALL EYE HOOK af CORD 
LAA 9 


tion. B shows how the dial cord can 
be threaded through the eye and car- 
ried wherever you want it without the 
danger of its dropping into some hard- 
to-get-at place. Drawing C shows how 
the hook can be used to retrieve the 
cord from a tight spot. 

ARTHUR TRAUFFER, 

Council Bluffs, lowa 


SAVING PLATE BYPASS 
CAPACITORS 


Most manufacturers return the pow- 
er amplifier plate bypass capacitor to 
the cathode or to ground. This practice 
puts high audio voltages across the ca- 
pacitor and makes it necessary to use 
high-voltage units. Most manufacturers 
use 600-volt capacitors in this applica- 
tion. Even these break down and cause 
serious damage to the set. 

Try lifting the lower end of the ca- 
pacitor off the cathode or ground and 
connecting it between the plate and 
screen grid. The voltage across the ca- 
pacitor will be much lower and it is less 
likely to break down. 

C. W. BLATCHLEY 
East Freehold, N. J. 


HANDY CONNECTORS 
Many multicontact sockets and fe- 
male connectors in surplus equipment 
make good selectors for capacitor and 
resistor decade boxes. In most cases, 
you will be able to find connectors which 
will take pin tips, phone tips, or small 
banana plugs. 
O. C. VIDDEN, 
Fertile, Minn. 








OPPORTUNITY AD-LETS 


Advertisements in this section cost 25c a word for 
each insertion. Name, address and initials must be 
included at the above rate. Cash should accompany 
all classified advertisements unless -placed by an 
accredited advertising agency. No advertisement for 
less than ten words accepted. Ten percent discount 
six issues, twenty percent for twelve issues. Objee- 
tionable or misleading advertisements not accepted 
Advertisements for October, eg issue, must reach 
us not later than August 24, 19 

Radio- Electronics, 25 Ww. Sronsuey. New York 7. N. ¥ 








WE REVAIR ALL TYPES OF ELECTRICAL INSTRU 
ments, tube checkers and analyzers. Hazleton Instrument 
Co. (Electric Meter Laboratory), 140 Liberty Street, New 
York, N. Y¥. Telephone—BArclay 7-4239 





24 VOLT AIRCRAFT BATTERIES, NEW 11 AMP. AT 
5 hr. rate. Dry charged $14.50 ea. less 25% in lots of four 
No C.0.D.’s please. Security Parachute Co., Oakland Air- 
port, Oakland, Calif. 





LANCASTER, ALLWINE & ROMMEL, 436 BOWEN 
Building. Washington 5, D.C. Registered Patent Attorneys 
Practice before United States Patent Office. Validity and 
intringement Investigations and Opinions. Booklet and 
form ‘‘Evidence of Conception’’ forwarded upon request. 





AMATEUR RADIO LICENSES. COMPLETE THEOKY 
preparation for passing amateur radio examination. Home 
study and resident courses. American Radio lustitute. 
101 West 63rd St., New York City. See our ad on Page 78 





HEKMAN LEWIS GORDON, REGISTERED PATENT 
Attorney. Patent Investigations and Opinions, Warner 
Building, Washington, D.C. 





MAGAZINES (BACK DATES)—FORCIGN, DOMESTIC. 
arts. Books. booklets. subscriptions, pin-ups, ete. Catalog. 
10¢ — Cicerone’s, 863 First Ave., New York 
uM, &. %. 





BAKGAIN HUNTING? RADIO SERVICEMEN WRITE. 
Sensational catalog. Henstiaw Radio Supply, 3619 Troost. 
Kansas City 3. Missouri. 





27 years experience radio repairing. Simplified system. 


No calculations. No formulas. Total price $2.00 postpaid 
or COD. Moneyback guarantee. Koss Radio, 14615 Grand- 
river, Detroit 27. Mich 





Aluminum tubing, ete. Complete Beam for Amateurs, TV. 
FN Lists free. Willard Radcliff, Fostoria, Ohio. 











Catalog. 





BEG INNERS. Valuable experimental dete free. 
Laburatories 578 B, San Carlos, California 
GEIGE k COUNTER KITS COMPLETE PARTS LIST 


and schematic free. Write today 
wood Boulevard, Hollywood 27, 


Woodwid 5217-G Holly- 
California. 
TELEPHONE DIALS. N-E Type-1 Rebuilt $2.25. Re 
adjusted $1.25. All dials postpaid in S. Kissel Electric 
Products. 431-C Sherman, Galiop Ohio. 


10l RADIO REP mgr TIPS (BOOKLET). SEND 
50 cents U.S. Radio, 5 28 St., New York 16, N. Y 











BARGAINS: NEW AND RECONDITIONED HALLI 
crafters, National, Collins, Hammarlund, Meissner, RME, 
other receivers, tuners, television receivers, transmitters. 
ete. Wholesale prices. Terms. Shipped on trial. Liberal 
trade-in allowance. Write. Henry Radio, Butler, Missouri 
and 11240 West Olympic, Los Angeles, California. 





FOR SALE. RADIO AND ELEC. 
man in county. (Must Sell) 
Owingsville, Ky. 


WANTED 


The following old E.1.Co. apparatus: 

E.1.Co. Fixed condenser (in wooden box, with 3 bind- 
ing posts) 

E.1.Co. 17-Slide plate, 
wooden frame) 

E 1.Co. Rotary potentiometer (in black molded case) 

E.1.Co. Plastic radio fixed condenser .0165 mf (with 
2 binding posts) 

E.1.Co. double-slide tuner with black molded ends 

All above were made between 1905 & 1910 
Please communicate with 


H. GERNSBACK 
25 West Broadway, New York 7, N. Y. 


SHOP. Only Service 
“Sickness,"’ Bargain. Box 63. 








variable condenser (with 














ATTENTION Amateurs- 


Experimenters-Inventors 


Cut your oy on radio supplies and equipment 
in half. Clip coupon today. 
Hundreds of “hard to get’ war surplus 
items along with the best in standard brand 
equipment—all at great savings to you. Let 
us know your particular requirements. IM- 

MEDIATE DELIVERY. 


PLEASE | PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 


NAME.. 











NIAGARA RADIO SUPPLY CORP. 


160 Greenwich St., New York City 6, N. Y. 

















500 FORMULAS TO SUCCESS 


any —, dollar firms started 


e formula, for which @ 


making thing 
ulously low price 








a your Opportunity tart a 
bu with but a few dollars 
pastel and with undreamed of profits 
in prospect. You can also use these 





you can put the 
workshop to cut "costs as much as 
100°% 






out many dollars in 








dealers 
same thing 
1 so easy when you follow 
simple instructions. 
66 PAGES, 47,000 WORDS IN. TEXT 

Send for ‘SOO FORMULAS AND RECIPES’ today. En- 

close 25c, that’s all! You won't be asked for another 

cent now or tater. Sold on a money-back guarantee. 


NATIONAL PLANS COMPANY 


966R Broadway, New York 23, N. 


RADIO-ELECTRONICS for 




















SURPLUS PRICES SLASHED! 










Converts to 
V AC in ten 
minutes, dia- 
gram mciud- 
ed, contains 
‘ bi integral gear box 
having four 4” 
drive shafts turn- 
ing simultane- 
ously at the following speeds: 
4000 RP’M—Grinders, buffers, flexible shaft tools, ete. 
150 KRPM—Wrapping fishing rods, slow speed tools. 


25 RPM—Dev. tray rocker tor photo darkroom. 

5 RPM—Turning barbecue spits. 95 
Adv. Disp. Beams Thousand Other 

Uses Around the Work Shop. ONLY 





DYNAMOTOR D-1 


1-1 Converts to 110 V AC in ten minutes, diagram in- 
cluded, has shaft with squirrel cage 

blower, also gear reducer with 2 shafts . 
and pulleys at the other end. 1001 uses. NEW 


RM-29 PORTABLE FIELD TELEPHONE 


An ideal portable field telephone. 

Complete in a rugged steel case for GG 

years of wear. Kinger circuit and ” 
—SJr_i _.. 


TS-13 handset. No leather case to 
deteriorate. Compact 5”x6"x9” 
also used as remote control on 
SCR-284. Simple two wire opera- 
tion. 15 miles distance and up- 
wards. Can be used for television 
installation, intercom system. con- 
struction companies outside and inside work, etc. Light 
weight. 13 Ibs. Excellent Ete 
SPECIAL LOW PRICE EACH 
2 for $18.95 











PLUGS and CONNECTORS 
YOUR CHOICE for only 49¢ can 


For the SCR-522 ... os ns PL-172 
For the BC-348 .. . PLQ-103 
For the BC-733 PLQ-254 


For 269-F Radio Compass Inverter, PL-3108-22-48 
For the SCR-274. au 
‘I 


4 1 
For the BC-37 
For the ART- 1k 
For the ARC 
MC-203A coupling € ‘oax Fitting 
PL A (83-ISP)-UG-21U -UG-22U 
U-11/U 











PL-164 M-3 

AN-3108-28-19P 

AN-310'8- ? Combination Male and 
AN-3100-128-33 § Female 

PL-63 SQ-44 L-62 
VL-56 SQ-386 


BC-733 D 
A 10-tube superhet receiver for lateral blind landing 
guidance (CAA type certificate) TC-1045. Excellent 
condition 108-110 MC. Tube r+ gues 1-128 alk 4 
2—12S8SR7; 1-—-12A6; 1—12AH7GP; 2—128G7; 
717A—tubes alone worth more ‘a ths $4. 95 
low price. SCHEMAT.C FURN.SHE) Each 
AN/CRW—2 V.H.F. RECEIVER 

6 tubes: 3—6SL7, 1—6SN7. 1—6S8G7, 1—6J5 Dyna- 
motor, plug-in coils and sensitive relays. This was one 
of the Army's “‘Secret’’ V.H.F. remote control re 


ceivers. Operating at about 110 MC. A_ thousand 

and one uses. Like new in a metal case. $4 

Each . pn ‘ oe ose ° 
COMPLETE BEAM ROTATOR ASSEMBLY 

LP-21A AND 1-82A 

A large 5” indicator 1-82A, brand new and an LP-21 

loop (removed from aircraft). A complete perfect beam 

rotator system with indicator. Loop is low 


impedance—contains selsyn transmitter, etc. ° 
Loop alone ...$5.95 Indicator alone......$4.25 


FILAMENT TRANSFORMERS 
ae | — Pri. 100 V. Sec. (31 winding ea 2V 
@ ; #2 winding 10.2 V @ 10 A. C. T.) 
} BEE. sania can be connected in series to eae 
25 V. with a line Voltage of 115 Volts— 
ere ° 


6 VOLT MOTOR 
A real beauty, removed from aircraft. ase 
used for auto fan. Each. $1 59 
8C-4336 
15-tube superhet radio compass receiver 200 to 1750 
Ke; CW-tone-voice. Like new. Similar to $19 
R5/ARN7. Only coe . eerceres aad 


TUBES 
1625...3 for $1.10 5BP1 Scope tubes @ $2.50 
6V6 @ 49 5BV4 Scope tubes @ 3.45 
3D6 — -49 35Z5 . @ -59 


6” PM SPEAKER —_ $1 95 


Beautiful new stock. Alnico magnet. 


T-17 D MIKE 
The desirable single button carbon mike. With press the 
button to talk switch, 4’ cord and PL-68 plug, $2 
mike cover. Features non-echo effect. New e 


DM-53A DYNAMOTOR 
24V., in., 220V-80M.A. t., used, good 
condition. sosenen oe i sg 28 $1 39 





WRITE FOR NEW CATALOG 
Minimum order $2.00, F.0.B. Chicago 
20% deposit required on all C.0.D. orders 


NESCORP ELECTRONICS, Dept. C 


2635 W. Grand Ave., Chicago 12, Ill. 
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OF THESE MICROPHONES 


HAS THE SUPER-CARDIOID 
PICKUP PATTERN THAT 


REDUCES FEEDBACK BY 












THE FAMOUS “55” 
UNIDYNE DYNAMIC 


Unidirectional Microphone. This superlative 
dynamic microphone is a Multi-Impedance 
Microphone —you can have either High, Me- 
dium, or Low Impedance simply by turning 
a switch! Because it is a Super-Cardioid, the 
“Unidyne” kills Feedback energy by 73% 
making it possible to use under the most 
difficult acoustic conditions. The ‘“‘Unidyne”’ 
is probably the most widely used microphone 
throughout the world. Recommended for all 
Multi-impedance Switch highest quality general-purpose uses. 
for Low, Medium or High 
impedance. 





LIST PRICE 


$ 
e 
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& 





THE NEW “737A” 
MONOPLEX CRYSTAL 


Unidirectional Microphone. The ““Monoplex”’ is the ONLY 

Super-Cardioid Crystal Microphone made. As such, it is 

undoubtedly the finest of all crystal microphones. (A 

comparative test will prove this statement convincingly.) LIST PRICE 
The ‘“Monoplex” employs the same type of acoustic $3975 
phase-shifting network used in the highest cost Shure 

Broadcast Microphones. Has ‘‘Metal Seal” crystal—will 

withstand adverse climatic conditions. Can be used in 

those applications where severe background noise would 

make conventional microphones practically useless! 


Licensed under patents of Brush Development Company. Shure patents pending, 


SHURE BROTHERS, Inc. 


Microphones and Acoustic Devices 


225 West Huron Street, Chicago 10, Illinois « Cable Address: SHUREMICRO 
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MID-AMERICA’S 
UNBEATABLE 





LOW PRICES 


WARD ALL-CHANNEL 


TV ANTENNA 
TVH-9 


Regular $26.50 
NOW ONLY 


$4 25 


—— Each 
MA-3130 


TVIL-9 covers all channels; high and low bands sepa- 
rately adjustable. Complete with mast, universal 
mounting base, hardware, instructions, ete. Order 
While they last! Compare our low price! 


— More Ward TV Bargains — 


MA-3131 TV-88 44to 88 MC -. $2.95 
MA-3132 TVA-X8 44to 88 MC 2.49 
MA-3133 TVA-94 44to 883 MC... 2.49 
MA-3134 TV-28 174 to 216 MU 2.95 


(Write for quantity prices on 
antennas above) 
Famous-Make Model 50 
ANTENNA CHIMNEY MOUNT 
Sturdy all-metal mount fits any average size 


No guy wires required. Complete 
instructions. Save over 50% 


all WARD TV 


chimney. 
with hardware anc 
on this item 


MA-3135 $1.75 
— 300-Ohm Twin Lead-in — 
loon't miss this great buy! Standard 300-ohm lead-in 
tor TV and FM. Buy in quantity and save 
2 s( per 1000 ft $13.25 
MA-3136 per 100 ft 1.40 
per foot -02 





Write For 
BARGAIN 


ite BULLETINS 


GENUINE RCA TV PARTS 











\. MA-2541. Type-204T2 Vertical Output Trans 
former . : $1.95 
Bb. M! Electro-Magnetic Ion Trap -69 
«. MA Type-202D1 Focus Coil 1.95 
Ih MA Wired socket for 1OBI4, TIP, 
12K 14 and similar tubes 3 


$3 ; 
10% discount on any of the above items when ordered 
10 or more at one time. 


RCA & MAGNAVOX SPEAKERS 





MA-2713 12% Dynamie RCA; 1000-ohm field. PP 
6V6 output trans. $3.95 each; $3.55 each. lots of 4 
MA-2733 12% Dynamic RCA; 1500-ohm field. PP 
6V6 output trans. $3.95 each: $3.55 each. lots of 4 
MA-2715 8” PM Magnavox; 21 0z. Alnico 3 magnet. 
$3.20 each; $3.00 each, lots of 8 

MA-2720 12% °M Magnavox; 21 oz. Alnico 3 mag- 


net, $4.29 each; $4.00 each, lots of 4 
— Buys in Cabinet Hardware — 


A. MA-3400 Lid Lift 

B. MA-3401 Piano Hinge; 18” tong 
C. MA-3402 Black bakelite handle: 6 
8 32 threaded inserts on 5'/2” ctrs. Se each 


79c 
29c 
over-all. 


10 tor 45¢ 


ORDER FROM THIS AD! 


All prices f.o.b. Chicago. 25% deposit required on 
C.U.D. orders, pay balance plus postage on delivery. 
S.nd erders to Desk E-99. Minimum order $2.50. 





MID-AMERICA CO. Inc. 


STORE WAREHOUSE 


2412 S. Michigan Ave. 2307 S. Archer Ave. 
Chicago 16, tl Chicago 16, it 











Miscellany 
Radio Thirty-Five Dears Ago 


Zn Gernsback Dublications 





HUGO GERNSBACK 





Founder 
Modern Electries 1908 
Electrical Exper 1913 
Radio News i919 
Science & Inve 1920 
Television . 1927 
Radio-Craft ...... .. 1929 
SD GI Ro oe ccccsccccccocsceces 1930 
Television News , ‘ 1931 
Wireless Association of Ameriea......... 1908 











Some of the larger libraries in the country still have 
copies of ELECTRICAL EXPERIMENTER on file tor 
interested readers. 


SEPTEMBER 1915 “ELECTRICAL 
EXPERIMENTER” 


Long Distance Submarine Telegraphy 
and Telephony 

Sayville, the News-Way to Berlin 

The Hammond Radio Controlled Tor- 
pedo Boat 

European Applications of Wireless 
Telephony, by Frank C. Perkins 

Wireless Aids Telephone System 

The Hytone Spark Gap 

Some Remarkable Results With Audion 
Amplifiers, by John A. Gardner and 
E. R. Isaak 

A New Radio Variable Condenser 

Wireless and Mind Reading 

A “Permanent Wireless Detector,” by 
Earl H. Swanson 

Elimination of Inductance 
ances, by F. Kane 


Disturb- 


NEW SOLDERING TOOL 

NUMBER of miniature, quick- 

heating “reach-around-corner” sol- 
dering irons have appeared in recent 
years, but one of the most unusual and 
useful is the Pres-to-Heat Soldering 
Tool manufactured by Housing Foun- 
dation, Inc., Deep River, Conn. Its prin- 
ciple of operation is similar to that of 
a resistance welder. 

As the photograph indicates, the as- 
sembly is in two parts.*The power unit 
contains a transformer which reduces 
the a.c. line voltage to a low value and 
raises the current accordingly. The tool 
itself is a plier-like affair, the jaws of 
which are made of a special quick- 
cooling carbon. An actuating lever on 
the side of the hand-fitting composi- 
tion case closes the jaws with slight 
pressure and with greater pressure 
closes a switch which connects the car- 
bon jaws across the high-current sup- 
ply. Any conductor through which the 
current from the carbons passes is 
heated almost instantly. 

Operation of the tool is quick, clean, 


and easy, as proved by its use over a. 


weekend in constructing an amplifier. 
The parts to be soldered are secured 
mechanically (though this is not actu- 
ally necessary, due to the plier action 
of the tool). The carbon jaws are 
placed around the work and the ac- 
tuating lever squeezed just enough to 
hold every thing in place. A little more 
squeeze clicks the switch, and the work 
starts heating. 

The solder should be applied quickly 
and the switch clicked on and off to 
prevent overheating. Three or four 
practice tries perfect the technique, and 








WHERE TO BUY IT... 


WHOLESALE RADIO 


of Baltimore 


Completely Wired! PHILMORE 


16” Television Chassis 
pt. with 
is’ VOLTAGE 
DOUBLER 
PACK 
4 mc 
BAND WIDTH 
AUTOMATIC 


GAIN 
CONTROL 









ei 
Complete with 16” Bracket (Less picture tube) 


This completely assembled chassis has all the 
outstanding features of the famous 630 and 
830 T.S. circuits. Completely factory wired, 
aligned and tested—-just plug it in. Order 
Model CP-30-D. 


Accessories For Philmore 16" TV 


16AP4—16” Picture Tube ..... ...-$63.50 
Plastic Ring for 16” Metal Tube. .)} both for 
Plastic Sleeve for 16” Metal Tube..{ $4.15 
16" TELEVISION CABINET 
Fits ‘ll 16” 
630 T.S. Design Chasais 
Mahogany auth. ela 9 with $54.50 
protective glass 





Low Cost, High Quality Instruments 
New Jackson Tube Tester 


Includes the famous dynamic 
testing method, first used by 
Jackson. Provides tube tests 
under actual use conditions 
Tests over 700 types includ 
ing TV rectifiers and sweep 
tubes. Built-in roll chart 


Shorts and noise tests. Com 
bination push-button, rotary 
switch element and voltage 
selection. Order Jackson 
Challenger Model 103. 








349.5 
New Jackson TV Oscillograph—CRO-1 po $195 
New Jacksou TV-FM Sweep Generator TVG-1 $220 
T.V. ANTENNA MATCHING 
TRANSFORMER 
72—300 OHM 
Model 
1-72 $9.40 





Matches 72 ohm coaxial cable such as RG-59/U 
to 300 ohm receivers. Voltage step up 2:1, with 
a flat response over the TV channels from 52- 
216 mes. A W-50 solderless cable connector is 
furnished. Size 2 inches long, 1 inch diameter. 
Strap provided for grounding and mounting 
container on receiver chassis. Negligible mis- 
match when used with 52 ohm coaxial cable 
and W-100 adapter. 





NEW LOW PRICES ON 
TV PICTURE TUBES 


Type Price Type Ps 1 
5 123P4 : 
STP4 CR Tube ... $59.40 [5i'py 41.90 
7JP4 .. . 16.88 P4 39.80 
8AP4 16.50 15AP4 66.75 
1oBP4 . 27.50 1KAPS 55.89 
10FP4 29.56 20BP4 222.75 











WRITE DEPT. QR-84 TODAY FOR OUR 
FREE MONTHLY ‘'FYI"' BULLETIN - 
Phone MUlberry 2134 


HOLESALE 


RADIO PARTS CO,., Inc. 


311 W. Baltimore S¢®. 


BALTIMORE 1, MD. 


RADIO-ELECTRONICS for 

















Miscellany 
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almost any connection can be made in 
about 2 seconds. 


While the short heating time is an NOT SINCE "BEFORE THE WAR"... ART RADIO TUBES 


important advantage, two others are 


at least equally so. First, the work can | 
be heated to exactly the right tempera- 
ture to make the solder flow like water, 7 


giving a joint that is electrically as 


Brought to you by ART RADIO CO.—an old and trusted name. Al! tubes listed here are avail 
able immediately from our huge stock. No waiting. Your order comes in—merchandise goes out— 
without delay. Stock up iow at these terrific prices. All tubes individually boxed, and backed by 
standard 90-day RMA guarantee. 





1L4 6AQ5 6X4 3565 6AK5 6SD7GT 6W4GT 12SN7GT 
IRS 6AT6 12AT6 35C5 6AL5 6SJ7GT 6X5GT 12SQ7GT 
1S5 6AU6 12AT7 50B5 6C5GT 6SK7GT I2A6RCA_ 12S8GT 
1T4 6BA6 12AU6 117Z3 6Cé 6SL7GT !I2A8GT 25L6GT 
1U4 6BA7 12AU7 9001 6J6 6SN7GT 12J5GT RCA 25Z6GT 
1U5 6BE6 12AX7 9002 6P5GT 6SQ7GT 12SA7GT 32L7GT 
3A4 éBFé _ 12BA6 9003 6S8GT 6SU7GT 12SJ7GT 35W4 
3Q4 6BH6 12BA7 954 6SA7GT 6V6GT 12SK7GT 53 
‘ 384 6BJ6 12BE6 = (955 
: , . 3V4 6C4 12BF6 956 
Tool makes perfect solder connection quickly. | | 6AG5 6T8 19T8 ANY ABOVE 
WUED css00 37c each 
solid as possible and using an absolute | ANY ABOVE 33 
minimum of solder. Second, because the | TUBE ..... C each PER 100 
joint is heated so quickly, no heat to a PER 100 $3250 Assorted 
speak of reaches other places to melt 
P P $27 5 Assorted 


capacitor waxes or potting compounds. 


RADAR GAME WARDEN 


Radar spots fishermen operating il- 
legally off the coast of California, Gen- CATHODE RAY TUBES TRAE Te® & 


Please do not order types not shown on this list 
Please do not order types not shown on this list. 














: | First Quality—Full 

eral Electric announced last month. The | moth pang ae as = ae a er 

California Fish and Game Commission’s Type Size Each Type Size Each NAL SAVINGS 
newest patrol boat, the Albacore, has 7JP40 7” «$18.95 | 12LP4 12/2” $34.95|2apicr 3.95 , 15R 69 ) 2050 99 
been equipped with radar. The size of | 10BP4 10” 22.95 | All-Glass 15” or 16” 54.95 2c44 tag | 217A -69 | 2091 438 
the pip helps identify the type of boat, 39 | 807 1.09 | 9001 49 
< i s ° ° 3D6, 1299 .39 5. .39 9002 49 
and the speed at which it moves indi- | ALL-CHANNEL 5CPI 1.95 | 955 -39 | 9003 49 
cates whether the fishermen are using TV ANTENNA Hy ‘clita smiaae ss 
il l ir . SNPI 3.95 1626 29 VRIO5 -99 
iliegal dragnets. res ~~ High and low folded 1629 39 | VRI50 ‘59 
dipoles, with reflectors, HYTRON No. 5516. $4.95 


complete wit ast 
| ae 1 h om » | We also carry a complete line of other famous- 
ay et specially $h.95 brand tubes and = standard radio-clectroni« 


priced components. Send for our catalog today. 








TREMENDOUS SPEAKER BUYS! 





Sone ome es arene ~ : “< = PM, less output, Alnico #5, 98¢ Ss, 3000-ohm field, 49¢ 
ATOMS PLANETS & STARS In cartons of 30, each .... .86¢ mad 
6x9” Oval PM, Alnico #5, 3.16 oz $2 49 7a” PMR 
. t, h ° I, eplacement Auto Speaker, 
Astronomical Wall Chart mein cartons of 24, each... $2.29 less output, each $2.19 


(Not A Star Map) 


2nd Edition Revised & 
Further Developed 
(Size 4 Feet x 2 Feet) 


Nothing Else Like It 


ASTRONOMY VISUALIZED BY 
GRAPHIC ILLUSTRATIONS 


Illustrated by scaled drawings which show, at a 
glance, information that would otherwise take 
hours of reading and study to understand 


Dr. Abert Einstein Wr ote as follows: 

“I was extremely pleased to receive your beauti- 
ful drawing which gives a vivid representation of 
our solar system. I have hung it on the wall of 
my room to lock often at it. Sincerely yours.’’— 
A. EINSTEIN. as oh Ree ait 

“The drawing is excellent and informative. Bsn 
certainly have e’ven an enormous amount o 
formation in a limited space.’’—DR. FOREST ‘RAY 
MOULTON. 

“I have never b fore seen the various features of 
the solar system and the earth shown so skill- 
fully.."—DR. M. M. LEIGHTON. 





Minimum order is $10.00. Orders below $10.00 cannot be accepted at these amazing prices 


Specify SPECIAL OFFER ART RADIO co. 10% deposit with all COD 


when ordering trom this orders, All Prices F.0.B., 


| 

| 

| on 115 Liberty St., New York 6, N. Y. ‘oe 
| Phone: COrtlandt 7-2918 











“The author has produced for display in school 


= vem ip a useful ou'ck reference shevt for the n D 

aent of el nentarv actronomy.’*—JOURNAL OF | amol Modert ent pro’ : S-S-S tells HOW — 
THE, BRITISH INTERPLANETARY SOCIETY, a simple, direct language. 
evan, 


Note reduced section?] view through the earth, 


New 9th edition now off the press. 


which is only one of many drawings included on e 
this one chart. _ : ed sali + Equi 100 pages of valuable information 
Printed on 70- Ib. Sonata. Vellum 25% pure rag loys 
Ledger paper. seas) @ Emp : Available from all leading radio parts and 
Now $3.50 Each. , PT ue a ee eb RL | 


James Oliver Hogg, Jr. || — at only 40¢ per copy 
1840 Burnham Bildg., Chicago 1, Iilineis PRECISION APPARATUS COMPANY, Inc. * 92-27 Horace Hording Bivd., Elmhurst 4, N. Y. 
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Association News 








A TTR 


l 1 NEVER AGAIN! | BRAND NEW—GENUINE 


WESTERN ELECTRIC! 


Television Class 


A one-night-a-week television class 
will be opened for members of the Ra- 























DRIVER UNIT with REFLEX PROJECTOR dio Technicians Guild in Boston this 
1 1 | September. Students will work in a 
| WAY BELOW | laboratory supplied with test equip- 
, MANUFACTURER'S cost | ment ha all the ee 
A Blast-Proof, Blare-Proof Refiex Speak- I as well as a variety o sets. 

| F F283. B, er witha Projector especially des =A | 
\ NY.C. ELECTRIC DRIVER UNIT. Annual Outi 
r —— bg 2o< consternation { ae oe 

for roughout, including the main trumpe The Radio Technicians Guild chapter 
| $15.00 — c. biostings | of Lawrence, Massachusetts, held their 
i Excellent for Industrial ae ee tine fe wr annual outing at Angle Pond, New 

WILL HANDLE UP TO 50 a or | | Hampshire, June 5. 
| WATTS WITH NO DIS- 25% DEPOSIT WITH ORDER, BALANCE C.O.D. | Fifty families were in attendance at 
] TORTION 76 CORTLANDT ST. | the lake. Music was supplied by the 
NEW YORK 7, NEW_YORK s d truck im Mulli ’s Radi 

I M é N U E L K L E I N Phone: BEekman 3-9530 or REctor 2-6668 I | een 7 e Sees See 





Service Business Saved 


M-SCOPE aa. COUNTER | H. H. Hirsch, Dallas radio dealer 


and service technician, lost all his test 
Rate Meter Flash Indicator equipment and most of his stock in a 
Weight 5 Pounds Headphones 
Beta-Gama Shield Low Batt. Cost 
Ultra Sensitive Accurate 


PRICES $97.50 Up 
TIME PAYMENT PLAN 


16 Page FREE LITERATURE 
Upon Request 


FISHER RESEARCH LABORATORY, INC. 


1961-63-65 University Ave. PALO ALTO, CALIF. 





GOVERNMENT SURPLUS! 1 
WORLD'S LOWEST PRICE Start FullorSpare Time 


4) SS. Business 
yt Ag VA Hye | flash flood June 13. Fellow members of 


the Dallas Radio Sales and Service 


} ye te la = Prag < FREE | Association immediately acted to save 
ne ee we a Pp —_ OFFER | him from ruin. They contributed more 
FLASH TUBES | < mat? METALIZE 7 mag than $800 worth of radio parts and 
& REFLECTORS =< SHOES for | Success Pian agreed to lend him enough equipment 
BIG STEADY PROFITS } a = to get started again. In the photo above, 








Photo Courtesy Dallas Daily Times Herald 





EASY TO 
CONVERT INTO 





A 2WAY PHOTO No waiting. Cash ean start coming how to get or- the Association’s vice-president E. 
In ver ° i i 4 

OPERATES ON 110V. AC & 12V. BATTERY WARNER SUCCESS PLAN shows | rolling in | | Pflughaupt and secretary, T. P. Robin- 

Brand new at a fraction of original cost. Contains ook proving tecktnanet apelionen. the work; how son are presenting to Mr. Hirsch some 


finest component parts available. oad a Plan backed by old established to pyramid i 
parts and complete instructions incl Re ny. ‘Your homeis your headquarters. your profits. of the — equipment collected by the 
conversion, works on 110V AC or 68. poh Ty to pass upsince facts | Send No Money membership. 

COMPLETE 


12¥ battery by a flick of a switch. img — now or ever. Don’t Just your name 


it. Send st- 
immediate delivery on all mail orders cond Soler >is io and address on 


ger. teard. 
CINEX, INC., 165 W. 46th St., N.Y. 19, M. Y., Dept. RES?| WARNER ELECTRIC CO., ce New Camden Association 
1512 Jarvis Avenue, Dept. 229, Chicage 26, Hilinols 





























The Allied Television Association was 
formed late in June, and elected Ken 
Holmes president. About 150 techni- 
cians were at the organization meeting. 


_oprcK Mobile Radio | Westchester Group Forms 


MCG RMETA TL YMC MEE | Westchester County, N.Y, formed a 


| Westchester County, N. Y., formed a 
| new association at a meeting on June 
| 17. Officers elected were Harry Wie- 
| gand, president, Thomas M. Olsen, vice- 
president, Niles Michaelsen, treasurer, 
and Louis R. Erler, secretary. The sec- 
ond meeting of the group was held on 
mover 292X THE HICKOK ELECTRICAL INSTRUMENT CO. | July 12 in Mt. Vernon, N. Y., at which 

10531 DUPONT AVE. + CLEVELAND 8, OHIO: | time the name Independent Radio and 
| Television Technicians of Westchester 

County was chosen. 


RADIO-ELECTRONICS for 


Accuracy to .005% 


Wold Famous 





SEE YOUR JOBBER OR WRITE FOR COMPLETE INFORMATION TODAY 

















People 
John Reinartz has been appointed by 
EITEL-MCCULLOUGH, INc., of San 
Bruno, Calif., to assist in directing the 
application of Eimac tubes for amateur 
use. 

Reinartz, long known for his tech- 
nical contributions to radio, was for- 
merly with RCA where he acted as 
technical expert for RCA’s ham pro- 
gram. In 1908 he 
put up his first 
transmitter on his 
father’s farm in 
New England, us- 
ing a_ half-inch 
spark coil and a 
60-foot antenna be- 
tween two trees. 
Since then, his CQ, 
first from QP and 
1XAM and now from 


W3RB, 
familiar call over a quarter of a cen- 
tury of hamming. Among his accom- 
plishments are the design of the Rei- 


was a 


nartz tuner, his published work on Re- 
flection Theory of Short Waves, and his 
communications work with the Byrd 
Arctic Expedition in 1925 where he kept 
the expedition in daily communication 
with civilization. He also has to his 
credit over 20 patents covering cir- 
cuitry. 


Cc. O. Wanvig, 
UNION, 


president of GLOBE- 
Milwaukee, Wisconsin, 
has been elected 
chairman of the 
board, and Wyeth 
Allen, executive 
vice-president for 
the past year and 
Globe management 
consultant for the 
past 20 years was 
elected president to 
succeed him. 


INC., 





Robert N. Baggs has been appointed 
sales manager of consumer products 
service for the RCA Service Co., INc., 
it was announced by J. A. Milling, 
vice-president in charge of the con- 
sumer products service division at Cam- 
den, N. J. 

Mr. Baggs, who is widely known 
among radio dealers and servicemen 
through his 18 years of activity in 
the trade, will supervise sales, sales 
promotion, and customer and trade re- 
lations on radio, phonograph, and tele- 
vision service. He will direct sales of 
RCA consumer products service. 


W. H. Lamb, formerly general manu- 
facturing manager for television tubes, 
has been appointed general manager of 
a new division of SYLVANIA ELECTRIC 
Propucts, INC 
which is to special- 
ize in the design, 
engineering, and 
production of view- 
ing tubes for tele- 
vision receivers. 
This was an- 
nounced last month 
by H. Ward Zim- 
mer, who is vice 
president in charge 
of operations. 
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. 98 Park Place 


AT SENSATIONALLY 
LOW PRICES! 





The New Model KT-40 


VACUUM TUBE VOLTMETER 


FEATURES: * Uses 4'/2”"—2% accurate D’Arsonval type Meter with high 
torque movement and Kicee v Slug. * Meter guaranteed against burn-out 
on ALL electronic ranges. Meter will not be damaged even when improperly 
switched to higher range. Stabilized degenerative circuit results in linear 
D.C. scale. Isolating test-prod for all oltage ranges. © Megohm 
input resistance o7 all D.C. ranges. Ohmmeter accurately measures from 
1/10th ohm to | billion ohms. 

SPECIFICATIONS: D.C. VOLTS: (At 11 
0 to 3/30 150/750 1,500 Volts 
0 to 3/30 150/750 1,500 Volts. * 
0 to 1,000, 10,000 ty 000 ohms. 0 to 10 meg- 
ohms/1,000 megohm D. Based on ODb 
— -006 waits (6 *niltiwatts) into a 500 ohm 


34 db to + 4 db + 10 db to + 38 db 90 

4 db to + 24 db 30 db to + 58 db 
Model KT 40 Kit comes complete with all parts 
including test leads, T.V.M. prod, ciréuit, 
operating instructions etc., Net only 


megohms 
A.C. VOLTS: 
RESISTANCE: 


input resistance) 


(At 1,000 ohms per Volt) 








The New Model 247 


TUBE TESTER 


Check octals, loctals, bantam Jr. peanuts, television miniatures, 





an 


magic eye, hearing aids, thyratrons, the new type H.F. 
miniatures, ete. 
FEATURES: Newly designed element selector switch re- 


duces the possibility of obsolescence*to an absolute minimum. 

When cheghing Diode, Triode and Pentode sections of multi- 
purpose tubes, sections can be tested individually. A special 
isolating circuit allows each section to be tested as if it were 
in a separate envelope. The Model 247 provides a super- 
sensitive method of checking for shorts and leakages up to 5 
Megohms between any and all of the terminals. One of the 
most important improvements, we believe, is the fact that the 
4-position fast action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering system. Thus, 
if the element terminating in pin No. 7 of a tube is under 
test, button No. 7 is used for that test. . 


Model 247 Kit comes with all parts, new speed-read chart, 


handsome hand-rubbed oak cabinet sloped for bench use. A 
Slip-on hinged cover is included for outside use. 


NOTHING ELSE TO BUY: ONLY 


‘2 








The Model CA-!2 


SIGNAL TRACER 


FOR FM-AM TELEVISION 


Increasing production of F.M. and Television Receivers 
means MORE COMPLEX Receivers. Now more than ever 
this time-saving method of quickly and easily LOCALIZ- 
IN the exact cause of trouble becomes the ‘‘must’’ 
Method. 


The only Signal Tracer in the Low 
Price Range Including BOTH ME- 
TER AND SPEAKER!! 


FEATURES: * Comparative intensity of the signal is read directly on the meter— 
quality of the signal is heard in the speaker. Simple to operate—only one con- 
necting cable—no tuning controls. * Highly sensitive—uses an improved vacuum- 
tube voltmeter circuit. * Tube and resistor capacity network are built into the 
detector probe. * Built-in high gain gee “Pg Vv speaker. Completely 
poriable—weighs 8 pounds—measures 5'/2” 642” x 9”. MODEL CA-I2 Kit in- 
circuit diagram. and detailed operating data for the 


NOTHING ELSE TO BUY 





completed instrument. 











The New General 


V.H.F. PROBE qeay 


Uses a Silicon V.H.F. Diode which together with a resistance capacity network 
provides a frequency range up to: 


1000 MEGACYCLES 


This probe is designed to operate in conjunction with any standard V.0.M. 
sensitivity of 5.000 ohms per volt or better) any Electronic V.0.M. 
Probe Kit includes all parts, instructions, ete. 


NOTHING ELSE TO BUY: ONLY 


(wi a 
or V.T.V.M. 








20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO., INC. 


Dept. RC-9 New York 7, N. Y. J 
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Technotes 











SEPTEMBER SPECIALS: 


MP-22 MAST BASE Mounting with 
‘eee’ spring action and mounting bracket 
insulated at top to receive MS-53 Mast 
Section listed below. Mast Base MP-22 
only $2.95 
MAST SECTIONS For above MP-22 
Base, tubular steel, copper coated, 
painted—in 3 foot sections. Bottom sec- 
tion MS-53 can be used to make any 
length. MS-52-51-50-49 for taper. 
Screw-in type. Any section—Price 

50c Ea. 
TELESCOPING STEEL ANTENNA 
Three sections 94” long. Telescoped 40”. 
Size: %” to 4%”. Price ..... . $1.50 


COMMAND TRANS. AND RECEIVER TRANS- 
FORMERS—110 V.A.C. 60 CYCLE INPUT 
Output: 600-0-600 V.A.C. at 250 MA. 12 V.A.C. at 3 
mps.; 12 V.A.C. at 3 — & 5 V.A.C. at 3 amps. 

= REH-108 
Muiput: 250-0-2 
amps ; 6.3 V. At 














250 VAC. “at 60 MA. 24 V.A.C. at 6 
.6 amps. #REH-109 $3.00 


MOTORS 
6 or . Volt AC-DC Heavy Duty reversible Motor with 
16” shaft. Price: New . $2.95 
-DC gore ~a a auto fans, 
shaft 4%” x %”. Used—Test $1.50 
Model Motor—12 Volt AC ‘De sg double end shaft Motor 
Size: 2%” L. x 2%” W. x 1%” H. Price . $1.50 


110 Volt -, — 





models, ete. 





Ball jpoagins Motor, 
KPM,. 1/25 H.P. Shaft: 3/16” x %”. Motor size: 6%” 
L. x 4” H. (4 type. Price $2.95 
Hand Tool Motor—12 Volt AC-DC—5600 RP M. 3%” L. 
x 1%” Dia. with — shaft 4%” D ¥%” L 
Price . $2.95 


approx. 3500 





BLOWER—110 Volt 60 cycle, 4” ants ~ 2” outlet. Ap- 












prox. 100 cu, ft. dis. Motor size: 3 "—1750 KVM 
Price, New, $6.95. Price—Motor only 2 .. $3.95 
MISCELLANEOUS: 

Coaxial Cable—125 OHM Cotton covered—50 Ft $1.00 
Coaxial Cable—72 OHM Rubber covered—8 Ft -50 
Cable—4 Cond. Rub. covered, shielded—50 Ft 2.00 
Wire—2 Cond. Rub. covered #14 stranded—20 Ft. 1.0 
FL-8 FILTER 12000 CP ae 1.7 
TU-17 or 25 for BC-223— Price, New 4.5 
Cable for I 223 w/PL-50 each end - 0.7 
5 w/PL-61 each end 1.7 

oF7, 65F10, or 65F13 2.9 

sP-2 . Used - ‘ 3.9 
Plugs for LP-21 Loop—PL-112 or PL-108 i) 
Cl-365 Cord for LP-21 Loop 1.50 





Sanaasus 





FT-237 MOUNTING—For BUC-604 and por 8, and for 
a - 84 and 6383's. Prices: Used—$7.00; New $9.95 

GN-45 GENERATOR only. Used ......... 5.06 
LEG and SEAT ASSY. F/Hand Gen. 2.75 
CRANKS F/Hand Generators, ea. 75 





SELSYN TRANSMITTER & INDICATOR SYSTEM 
Ideal as radio beam position indi- 
cator for Ham, Television, or Com 
mercial use. complete with 5 inch 





1-82 Indicator, Autosyn Trans., 12 
Volt 60 cycle Transformer, and wir- 
ing instructions. Price 

NEW $9.95—Used ........ rs 
PL-118 PLUG 1/1-82 . $1.00 
DYNAMOTOR—Use your electric 
shaver in your car! Dynamotor will 
supply 110 Volt 100 MA from 6 
VDC and will operate most types of 





AC-DC_ shavers. Normal operation 
12 VDC input; 220 Volt 100 MA output . $1.95 
DYNAMOTORS: 
INPUT: OUTPUT: STOCK No.: PRICE: 
9 V. DC 450 V. 60 MA D 9450 $3.95 
12 Vv. DC 220 V. 100 MA D 402 3.95 
12 V. DC 440 V pd MA OD 401 7.95 
28 V. DC F/SCR 7E 94 7.95 
12/24 V. DC F/No. 19 MARK II P/S #3 9.50 
13/26 V. DC F/BC-645 E 101 2.95 
12/24 V. DC 500 V. 50 MA D 0515 2.95 
28 V. DC F/Comm. Re- 
ceivers DM 32 1.95 
14 V. DC 230 V. 100 MA DM 20 3.95 
12/24 V. DC 440 V. 200 MA— 
and 220 V. 100 
MA D 104 9.95 
28 Vv. DC 400 Cycle Inverter MG-149F 


(Reconditioned) 14.95 


2J1Gi SELSYN MOTORS—WITH CAPS: 
as position indicator for antennas; 110 
with instructions. Normally operates from 
cycle. Price per pair $3.00; I" 





Can be used 
Volt 60 eycle, 
57.5 Volts 400 
rice—Caps only, ea. 50¢ 





SELSYN #C-78248—115 Volt AC 60 cycle. Size V 3%” 
x 5%”. Can be used to turn small antennas or for position 
indicator systems. Price per Pair $5.95 





TRANSFORMERS— 110 Volt 60 Coste Primaries: 

Sec. 24 Volt 2 amp $2.25 
Sec. 14-14 or 28 Volt 7 7% or ‘15 amp. 4.95 
sec. 12 Volt 1 amp.. 1.50 

|} Sec. 24 Volt 1 amp. 1.95 
Sec. 24 Volt .5 amp.. 5 oe Ge 
Sec. 36 V.A.C. 2.5 amp. wait a 2.95 
a0 VCT— 60 MA 6.3 V. 5 amp., 5 V8 amp. 2.45 
7 VCT— 90 MA 6.3 V. 4 amp., 5 V. 3 amp 2.95 
eon VTC—2900 MA 63 V. 6 amp., 5 V. 3 amp... 475 


Address Dept. RE © Prices—F.O.B., tien, Ohio ¢ 25%, Deposit on C.O.D.'s © Minimum Order $2.00 


FAIR RADIO SALES 


132 SOUTH MAIN SF. 
LIMA, OHIO 











tion 


J New heavy duty selenium rectifiers 


J Eight power tap adjustments 
J 1 to 20 amperes at 6 volts continuous 


The 


duty 
J Less than 3% A.C. ripple or hum 
J Damped volt and ammeters (no wig- Use 


gling) Voltmeter 3% accuracy 
Heavy duty tap switch 
The RIGHT price. 


size 


Never before has there been a power supply like the ELECTRO 
Model “B"’. 


Radically new in design—trouble-free in opera- 


most efficient direct current source of power known. 


ELECTRO PRODUCTS Model 


power source), 
button solenoids 


it for testing auto radios 
solenoids 
radio 











B’ the only D.C. Power 


r) Unit using conduction cooling shows instant readings. Has 
Look at the Features! exclusive new heavy duty selenium rectiflers—step power 
P switch—transformer—choke and condenser. 


20 ampere 6 volt continuous rating provides more than 
enough power to operate 
current 


any rece'ver. Peak instantaneous 
amperes, (from 50 to 60 evele 115 V 
permits operation of two receivers with push 


tating of 35 


faulty vibrators, push button 
over and under voltage operating conditions on any 
and many other applications 


WRITE TODAY FOR COMPLETE DETAILS 




















| $ TUBES & 2 SPEAKERS ; 
ELECTRO PRODUCTS LABORATORIES, INC. (| of tie 
Pioneer Manufacturers of Battery Eliminators niversad general corp. 
, . ea Aol <0 oe 7 ap Minato 
549 W. Randolph St. Chicago 6, Ill, | } 365 Canal St., New York 13 WA 5-96428 
en oe POOF 5 


CROSLEY TV MODEL 9-408 
If the complaint is no raster or image 
on the C-R tube, use a high-range 
meter with high-voltage test leads to 
check the high-voltage supply. If the 
voltage is approximately 1,500, replace 
the 500-uuf, 10-kv filter capacitor. 
JAMES Moupry, 
Cicero, Ill. 


MANTOLA 7156 AND 7160-17 
When these and similar models work 
perfectly on phono and have a loud 
hum on radio, look for a broken ground 
lead on the socket of the 12BA6 i.f. am- 
plifier. This ground was originally un- 
der one of the rivets holding the 12BA6 
socket to the chassis. 
FLoyp A. ROBERTS, 
Kearney, Nebraska 


A TIP ON SOLDERING IRONS 
Soldering-iron tips will last almost 
indefinitely without corroding or pitting 
if coated with a layer of silver solder. 
Your local plumber will do the job for 
a nominal fee, but you can do it your- 
self by heating the tip in the flame of 
a gas burner or blowtorch and then 
applying silver solder. The coating will 
not melt or corrode in ordinary use be- 
cause its melting point is much higher 
than that of standard solders used for 
ordinary electrical soldering and metal 
work. 
ALFRED HANZL, 
Wallington, N. J. 


PHILCO 46-1203 
If touching any part of the record 

changer causes a loud hum when the 
phono switch is on, remove the .05-nuf, 
200-volt capacitor connected between 
the low side of the pickup and the 
frame of the changer. (This capacitor 
is on a tie strip near the changer.) 
Then connect a 0.1-uf, 600-volt capaci- 
tor between the frame of the changer 
and the chassis of the set. This capaci- 
tor may be mounted on the tie strip 
mentioned previously. 

D. A. WEILER, 

Metairie, La. 


PHILCO TV RECEIVERS 

When the complaint is a weak or un- 
stable picture on one or more channels, 
check the small springs which make 
contact with the coils in the turret 
tuner. These springs break easily when 
adjusted for heavy tension on the con- 
tacts. 

Louis S. Kovacs, 








Detroit, Mich. 
- ciety a6 : 
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2 STATION INTERCOM KIT 


A must item for offices, schools, 
‘ athe a; etc. A wonderful bargain 


rice 
> COMPLETE KIT—ALL PARTS, 


$9.95 | 
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CRITICS DISAGREE 
Dear Editor: 

I would renew my subscription but I 
believe your magazine is about 5 years 
behind times. A deluxe and fancy cover 
does not change its contents, nor for 
that matter does its name. All I see is 
crystal sets and 1, 2, 3, 4 and 5 tube 
phlooper dooper ultra phoney regen- 
erative sets. 

So what? What service man is inter- 
ested in that? How about the latest 
things? I get more out of other maga- 
zines than I ever hope to get out of 
yours. How about the latest television 
set schematics with the components 
listed and a detailed account of any- 
thing new and intricate? How about 
schematics of hi-frequency scopes that 
will take television? About wobbulators 
for TV and FM? Will we ever see them 
in RADIO-ELECTRONICS? 

MAX GOODSTERN 
No address 


Dear Editor: 

I have read the many compliments 
that your readers have sent to you 
concerning your magazine, and I would 
like to join them. 

But sir! You are making a grave 
mistake. You are omitting a depart- 
ment for the beginner and the experi- 
menter. I am sure that we cannot be 
expected to build your ten-tube FM 
sets etc., and I am also sure that your 
more experienced readers will not ob- 
ject to us having a page or two on a 
one- to two-tube set, as even they had to 
start from the beginning before they 
knew much about radio. 

WALTER JEFFRIES, JR. 
Durban, South Africa 

(So there is the situation. It used to 
be said that people see what they want 
to see. In a magazine it appears the 
opposite must be the case—they ap- 
parently see what they don’t want!— 
Editor) 


AVAILABILITY OF SKIATRONS 
Dear Editor: 

Thank you for your letter inquiring 
about the availability of “Skiatron” 
tubes. 

These tubes were employed to a con- 
siderable extent during the war for 
radar purposes, and, as mentioned in 
my recent article in your magazine," | 
under the code name of “Dark Trace 
Tubes.” They are further designated 
as AP10 tubes (depending on the 
screen diameter in inches, as 4AP10 or | 
5AP10) and under that designation 
may be available on the surplus mar- 
ket. 

Note well, however, that these avail- 
able AP10 tubes were specifically de- 
signed for slow, long-delay radar dis- 
play, and are not suitable for tele- 
vision. Tubes for television are still in 
the development stage and are not at 
present available. 

(Dr.) A. H. ROSENTHAL, | 


Forest Hills, N. Y. 
*March 1949, page 36 
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INTERNATIONAL RESISTANCE CO. 





DEPEND ON I®)C 
FOR TELEVISION SERVICING 





Television servicing requires replacements 
of absolute dependability. Otherwise, you 
risk expensive call-backs. Be positive of 
that dependability in resistors and con- 
trols...always buy “IRC’’! Produced 
by the largest resistor manufacturer in 
the world, IRC parts are standard equip- 
ment in the finest television sets. 


New, Advanced Type BT Resistors are 
IRC engineered to meet the rigorous 
requirements of television. They surpass 
Aumy-Nany nae Jan-R-11. Small, 

; operating, 


ADVANCED TYPE BT's 
BT means Better Television! 
Tiny %, 1 and 2 watt re- 
sistors are JAN approved. 





NEW INTERCHANGEABLE 
FIXED SHAFT CONTROLS 


quiet operating, compact 
W5"" design. | 





ee 

New IRC PRECISTORS are ideal as low 
cost replacements for wire wound preci- 
sions and strings of insulated resistors. 
These deposited carbon units combine 
accuracy, stability and economy. Guar- 
anteed accuracy 1%, in 2 sizes and a wide 
range of values. 





CLOSE TOLERANCE PRECISTORS 


guaranteed accuracy 1%. 


For vertical or horizontal centering, IRC 
Type W Wire Wound Controls are fur- 
nished with a center tap. Tight, uniform 
windings insure accurate focusing. 





International Resistance Co., 401 N. 
Broad St., Phila. 8, Pa. In Canada: Inter- 
national Resistance Co., Ltd., Toronto, 
Licensee. 


CENTERING CONTROLS 
for accurate horizontal or 
vertical focusing IRC Type 
W Control | 





Uplonever the Cinit, Says WA ' 


TELEVISION GENERATOR 


ore in use today than all other 
TV generators combined 


Wold Famous 


THE HICKOK ELECTRICAL INSTRUMENT CO.- 
10531 DUPONT AVE. CLEVELAND 8, OHIO 


SEE YOUR JOBBER OR WRITE FOR COMPLETE INFORMATION TODAY 


MODEL 610A 
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LEGIBLE 


LIGHT 


SIMPLE 








MC MODEL 102 
KET VOLOMETER™ 


A REMARKABLE "POCKET-TYPE" 


HANDY....... 


ACCURATE... 


VERSATILE 


LOW COST 


EMC 


ELECTRONIC MEASUREMENTS CORP. 
423 BROOME ST. 


— 


TESTING INSTRUMENT 


3” SQUARE METER (1,000 ohms per volt) for 
easy, rapid and accurate reading. 

Size only 3!/4"x6'/,""x2" deep. 

Weighs only | Ib. 5 oz. 

| Mil D'Arsonval type meter 2% accurate. 
Ruggedly constructed, round cornered, molded 
bakelite case. 

3 AC CURRENT RANGES: 0-30/150/600 ma. 
4 DC Current Ranges: 0-6/30/120 ma: 0-1.2 
amps. 5 AC Voltage Ranges: 0-12/120/600/- 
1200/3000 volts. 5 DC Voltage Ranges: 0-6/- 
60/300/600/3000 volts. 2 Resistance Ranges: 
0-|000 ohms, 0-1 megohms. 
Same zero adjustment for both 
ranges. 


resistance 


ONLY $13.90 


Trade Mark for Volt- wen Milliammeter) 


t. B-9 
Test ‘Zoulpme nt. 


(*#Reg 
At — favorite supplier or wri to De 
w free catalog of EMC 


New York 13, N. Y. 








THE NEW 
MODEL TV-10 


TUBE T 









MFD. By 





227 Fulton 
















Earn the government bonus by 
locating Radio - Active Ores 
with a 


P.R.I. GEIGER COUNTER 


Weight only 2 Ibs. Priced from $49.50 com 
plete. The most sensitive portable Geiger Counters made 
PRECISION RADIATION INSTRUMENTS, INC. 
1101-L N. Paulina St. Chicago 22, I 

Dealer Inquiries Invited 


_-SEST EQUIPMENT -— 






ESTER 


. reste all tubes including 4, bes Shea 7, Octal, Loc 
eanui, Bantam, Hear -a.d, Tnyfatron, 

Miniatures. Sub-Miniatures, ‘Novals, etc 

Uses the new self-cleaning Lever Action Switches 

pod individual element testing. Because all ele- 


the ase numbering system, 
instantly iden.ify which element is under test. 
Tubes having tapped filaments and tubes with 
filaments terminating in more an o.e pinae 
a tested with the Model TV-10 as any of the 
pins m.y be placed in the neutral position when 
Recessary. 
The Mode! TV-10 does not use any combination 
type sockets. Instead individual sockets are used 
tor each we of tube. Thus it is impossible to 
damage a tube by inserting it in the wrong 
socke 
im” @ Free-moving built- as ao chart provides com- 
plete data for all tu 


Newly designed Linc Voltage Control! com- 
pensates tor variation of any tine voltage 
between 105 Voits and 130 Volts 


WET 


The Model TV-10 querahes _ 105- 
130 Voit 60 cycie Comes 
nm a beau tiful ane rubbed 
ll ne complet with portable 
GOUT wc ccc cc ccvccccescnceces 


We manors a complete line of radio test a 
rite Dept. RC-9 for FREE catalog toda’ 


SUPERIOR INSTRUMENTS CO. 


St.. New York 7, N. Y. 


at your regular jobber 





$3.00 FOR CARTOON IDEAS 


RADIO-ELECTRONICS prints radio cartoons 
every month. Readcrs are invited to con- 
tribute 


be 


humorous radio ideas which can 
used in cartoon form. It is not neces- 
sary that you draw a sketch, unless you 


wish. 

















PHILCO MALIGNED 


Dear Editor: 


This is to protest the letter from Mr. 
J. E. Epperson, printed in your June 
issue. 

May I point out that, as far as I 
know, the Philco Corporation is the 
only one that furnishes you free of 
charge circuit diagrams of all their 
sets, including all parts numbers; and 
that it will also give you free television 
instruction with very little expense on 
your part. 

I have found Philco parts more easily 
obtained than those for many other 
sets. As for the troubles he found—lI 
have found about the same faults, with 
slight variations, in sets of more than 
one different make. 

If Mr. Epperson can name any other 
company that gives the service tech- 
nician more information than does 
Philco, please let me know, as I would 
like to take advantage of such informa- 
tion to help me maintain service on 
their sets. 

LitovD O. WALTER, 
Dillonvale, Ohio 








Assembled for your convenience 


Facts, standards 
practices, data 


| for the whole field 
of radio engineering 





Radio Engineering 
Library 


ADIO specialists of the 
selected the books 








McGraw-Hill publications 








7 for this library as those 
giving the most complete, 
dependable coverage of 
facts needed by engineers F} Fy . 
whose special fields are Library includes: 
grounded on radio funda |. Fundamentals of 
mentals. They cover circuit . et 
phenomena, tube theory, —— Tubes 
networks, measurements, astman : 
and other subjects . . . give | 2. Rad’o Engineering 
specialized treatment of all —Terman 
fields of practical design * * 
and application. 3. Communication 
Engineering— 
% Special Low Price Everitt 
% wousnt singly, the five | 4- High-Frequency 
volumes would co-t $3 Measurements— 
Under this offer you save 
$2.50. Hund oper 
- a il ii 5. Rad‘o Engineering 
eS Handbook—Henney 
: 3559 pages! 
FREE 10 Day Trial 2558 illustrations! 





McGraw-Hill Book Co., 330 W. 42nd St., N.Y.C. 16 
Send me Radio Engineering Library, 5 vols., for 10 days 
examination on approval. In 10 days I will send $3.5 0 
plus few cents postage, and $5.60 monthly till $27.50 
paid, or return books postpaid 

Name 

Address 

City Zone State.. 
Company 

Position ‘ scesen res 
Se a 
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VIBRATION AND SOUND (second edition), by 
Philip M. Morse. Published by McGraw-Hill Book 
Co., Inc., New York. 6% x 9% inches, 468 -pages. 
Price $5.50. 


The second edition of this book on 
the theory of vibrations and sound in- 
cludes more detail on radiation prob- 


Book Reviews 





quency installations, fringe-area an- 
tennas, and master or apartment-house 
systems. 

Television interference is given a 
chapter, and another one is devoted to 
special installation tricks. FM anten- 
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MAKES AUTO RADIO REPAIR 
TWICE AS EASY! 


Here—prepared by an auto radio ex- 
pert of 20 years standing—is every- 
thing you need to know to install 
sctvice and repair all types of auto 


\ 


S| 
N 
S 














































































e rate nas, business practices, and safety pre- radios faster — easier — more profit- 
lems than did the first edition (pub- oS hagas P ¥ ‘leon Site I ably. Covering every type of auto fi 
lished i 1936) < teteienen” ie cautions are also discussed, and the radio from the mid-1930's. this com- 
S e n R 22S e . : pact book gives you complete installa- 
I ished in 2 maine book closes with a very complete index. tion, troubleshooting and repair pro- 
e subject of transient phenomena and cedures plus tips on how to set up 
f the technique of operational calculus. — os 
" The book is a thorough mathematical INVENTION AND INNOVATION IN THE SERVICING THE MODERN 
sx positi its subj vel RADIO INDUSTRY, by W. Rupert Maclaurin 
d ex} osition of ‘ its subject on the le . with the technical assistance of R. Joyce Harman. 
. of basic physics—it is not a practical Foreword by Karl T. Compton. Published by The CAR RADIOry a. t. Hurt 
treatise. The author taught the intro- Macmillan Company, New York. 6 x 8% inches, 
n p . . 304 pages. Price $6.00. 2nd Edition, 702 pages, R%r11, 222 illus. and over 
ductory course in this subject at MIT 500 car radio diagrams, Price $7.50. 
y for several years; he is now director The work of inventors and innovators You'll really know ow to repair auto radios 
aven ? i ms a a . a rofitably after reading this great book! From 
r of Brookhaven National Laboratory at (persons or firms who put new ideas— Easle theory through sen by- step serviciag meth- 
I Upton, N. Y. not necessarily their own—to work) is | od every detail of the work is explained in a way you 
h traced in this book from the pre-radio ordinary radios; antennas; antenna input circuits; 
ee i e 7 power supply; circuit features; automotive electrical 
n scientists such as Faraday to the re- systems, installations; loudspeakers: interference; vi- 
TV-FM ANTENNA INSTALLATION, by Ira search scientists and firms of the pres- mong Bg Ey ZB, 
Remen and Eewts Wines, Pellideed to Bevan i } and other related subjects are covered completely 
s 6 s 
. - Pe ; ent day. 
Yr Davis Publishing Co., Inc. 6 x 9 inches, 105 pages, . . 7 
" plus 17-page advertising section. Price $2.00. Though written primarily as a study OVER 500 CIRCUIT DIAGRAMS 
| yf i ac 2 Ww inve rs Of particular importance, SERVICING THE MODERN 
6 - . . : of the impact of the work of inventor wi CAR RADIO contains over 500 circuit diagrams giving 
d The reader expects authoritative and entrepreneurs, business conditions, law circuit details of specific car radio types you are most 
' ; are ali : : : ikely to be called upon to repair. This feature alone 
. complete coverage of the subject in a and other factors on the growth and can eave you many times the eget of the beek. Use 
book by these two authors. Mr. Kamen development of invention and i ‘ Ce ay aS ee 
n es , a . p ention and innova- 
has had wide experience with antenna tion in the industry, the book is one of 5-DAY MONEY-BACK GUARANTEE 
installations in New York City; Mr. the best short histories of radio writ- 1 Dept. RE-99, MURRAY HILL BOOKS, Inc ' 
Winuer is an editor of radio service ten to this date, and will be read as : 232 Madison Ave., New York 16, N.Y. : 
magazines of long standing. It is there- such by many who are interested chiefly | 4 CAR RADIO book for ee i ' 
fore no surprise that many points ne- in the events rather than the under- 1% outside U.S.A.) or, () send C.0.D. for this amount - 
° é r 7 aia ' ° ° “arr 2 ° plus posta (No f C.O.D.'s f k is 
glected _in other works are carefully lying implications, and who will find | 1 Satisfactory it is understood I may cau tte ' 
dealt with in this one. the facts here marshalled in convenient | Ee a F 
The mechanical aspects of antenna and easily-read form. Ci ee ' 
installation are especially well covered, The appendix includes a two-page ex- | ! ; 
one chapter being devoted to installa- planation of r.f. and modulation and a § EN «+e crenevcesees ' 
re a here ' 
tion tools alone. Other chapters handle detailed statistical breakdown of past ¢ City & Zone.........cecccseeeeee State ' 
special coverage problems, high-fre- radio patent litigation. | 9 : 
(eamaeeceaeeecocoesoascoe ro 
HEAT GUN COMPRESSED AIR “ SCR- 274N COMMAND SETS 
Streamlined pistol grip INSTANTLY BUFRAD ‘ Tl. e by Western Electr 
heat gun in vivid red (= ANYWHERE “THE GREATEST RADIO. Value” 
housing, that delivers a ‘7° ; Seige CAR IN HISTORY! 
powerful 20 Cubic Ft. per Portable Air Compres- , 
minute blast of lot air at ly sor and storage tank. RADIO A mountain of valuable equipment that in- 
160° Fahrenheit. Ordinary Ruggedly built of best cludes not 1 but 3 of the hottest superhet 
blowers have mall fan materials using  life- AN. Communications Receivers, each of which has 
moto s, but this has a lifetime-iubricated}time lubricated _ ball- 8 tuned R.F. stage, 3 gang condenser, crys 
AC-DC motor ofethe rugged vacuvn cleaner}bearing on connecting TENNAS tal, and 6 working tubes hot counting recti- 
type, that produces a hurricane of either hot}rod and oil impreg- fiers. Also included are 2 Tuning Control 
or cold alr. Perfect for blowing out dirt orjmated main bearing on All of our Boxes; 1 Antenna Coupling Box with R.F, 
dust, drying out igniiton systems, warming shaft. Unusual design car radio an- meter te measure power fed into antenna; 
up carburetors, drying paint, thawing out}forever eliminates valve tennas are four 28V Dynamotors (alternation of set to 
radiators, etc. Warning:—Keep this away|trouble, the most com- made of tri- 110V operation is quick and simple) ; two 40 
from your wife, or she will be using it to}mon fault in_air_com- Watt Transmitters including crystals; and 
y le plated > 
dry her hair because it will do it in half ee a ae air intakel admiralty Pre-Amplifier and Modulator so that trans- 
the time of her ordinary hair dryer, to}over other compressors so that air output fe Brass Tub vor ee , bd. sted tn i, ma 1. 
say nothing of her using it to dry stockings[much greater than that from larger com-] ing, complete ” ieee hs PP nm at. 5n guaren- 
or clothing. or defrost the refrigerator in-J»ressors powered by heavier motors. Will] with low loss teed electrical condition. Transmitters and 
stantly. Only $12.95. Satisfaction guaran- oo ae Tue a ~ ok of] shielded an- ie yoo A tig me 
— or Mp wd refunded if returned prepald|36 ihs., or will inflate a 90 Ib truck tire; tenna leads a "£0 that oor con be eplit wp ond wood 
“4 s. ’ s sec 
ee tos a pn Bagg Rn Eo pt AS Th ( 4 separately at different locations just like any 
ons “yo =s eve. ae outp' pe presence tings. na sets > ly a ay — avail- 
. ny value, which wi ut pe, Si re J y, 
ove “SO” RADAR SET maintained Works” fram "any" | SIDE COWL co 2 ee oor Sie, 3 ce 
otor. sefu ‘or §8| lac-} — - 
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B. S. DEGREE...!N 36 MONTHS 


Make one of the most important decisions of your 
lite—today! Capitalize on your electronic inter- 
ests—decide to become an Electrical Engineer. 
Choose, also, to save a valuable year by earning 


RADIO-TELEVISION TECHNICIAN 





your Bachelor of Science Degree here in 36 
months of intensive year-round study. 


This 46-year-old, non-profit Technical Institute 
offers a world-famous course in Electrical Engi- 
neering with a major in Electronics. You follow 
an industry-guided program which is constantly 
attuned to current developments. It presents a 
solid background in the basic sciences 5 
Chemistry, Physics, Mathematics, Economics and 
Electrical Engineering subjects . . . plus 19 tech- 
nical specialty courses in Engineering Electronics, 
including four courses in Electronic Design. 


Practical, military or academic training will be 
evaluated tor advanced credit. 


ELECTRONIC TECHNICIAN 


At the end of the first year of study of the Elec- 
trical Engineering course, the student is qualified 
as an Electronic Technician. 





Electrical Engineering ............. .36 months 
Electronics Major 

Electronic Technician ................ 12 months 

Radio-Television Technician ......... 18 months 





MILWAUKEE SCHOOL OF ENGINEERING 


ADDRESS 


i Dept. RE-949, N. Broadway and E. State, Milwaukee, Wis. 
i 


Without obligation send me the Bulletin, “Your Career," 


To young men interested Specifically in radio 
and television: Prepare here tor a career in 
television—the field which business leaders pre- 
dict will be among America’s top ten industries 
by 1951. In 18 months you Fecome a Radio- 
Television Technician, ready for positions in re- 
ceiver and transmitting testing, servicing, sales, 
supervision and production. 

Because of this school's concentric curriculum, 
the Bachelor of Science degiee in Electrical 
Engineering (Electronics major) may be earned 
in 24 additional months. 


A SPECIAL PREPARATORY PROGRAM is of- 
tered for men lacking high school diplomas. 


TRAIN in modern, well-equipped laboratories, 
shops and classrooms. Faculty of 85 specialists 
over 1500 students and 30,000 graduates. 


wm_MILWAU KE Eee 


aim ra reru ors ocr. » GCHOAL of ENGINEERIN(3 


Founded 1903 
by Oscar Werwath 


Send Coupon for 
free 48-page Pic- 
torial Bulletin Your 
Career’ and 110- 
page Catalog. 
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TELEVISION NEW, INTERESTING 
TECHNICAL CAREER 
As Television gains momentum, rapidly, 
constantly, it offers to properly-trained tech- 
nicians careers with a future in Industry, 
Broadcasting or own Business. 


Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 


Morning, Afternoon or Evening Sessions in 
laboratory and theoretical instruction, un- 
der guidance of experts, covering all phases 
of Radio, Frequency Modulation, Tele- 
vision. Licensed by N. Y. State. Free 
Placement Service. Approved for Veterans. 
ENROLL NOW FOR NEW CLASSES 
Visit, Write or Phone 


RADIO-TELEVISION 
INSTITUTE — 


480 Lexington Ave., N.Y. 17 (46th St.) 
Plaza 3-4585 2 blocks from Grand Central 











LEARN RADIO! 





PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 


TELEVISION SERVICING 
BROADCAST ENGINEER 
V.A. Furnishes Books and Tools 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Dept. C, Baltimore 17, Md. 





| MME -dsesadicsied teseuso's tk itinerant STATE seeceeeeees ( ) Veteran of World War Il 
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Make Your Career 


RADIO and TV 


In no other industry does the future hold brighter 
financial promise and security than in AM and FM 
Radio, Television. These fields need and want men 
trained as announcers, seript writers. d'se jockeys, and 
radio technicians. It will pay you to inves igate the 
lion Martin School of Radio Arts, established in 1937 
Complete day and night classes the latest equip 
ment . mda staf? of 30 nationally known in 
structors. Over 97% of the combination men graduates 
are placed on jobs immediately through the free 
placement service. Approved for veterans 


FREE —Write for Free Booklet ‘‘Your Future in Radio." 


Don Martin School of Radio Arts 


1655 No. Chrokee, Hollywood, Calif. HUdson 23281 








RADIO 
COURSES 


Preparatory Mathematics, Serv- 
ice, Broadcast, Television, Ma- 
tine Operating, Aeronautical, 


Frequency Modulation, Radar. 
Classes mow forming for the fall term Oct, ist 
Entrance exam. Sept. 19th 
Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 


(Founded 1920) 
38 West Biddle Street, Baltimore {, Md. 

















FILL THAT JOB WITH A 


C.T.J. TRAINED MAN! 


Solve your man-power shortage by employing well- 
trained, dependable young men who have been 
trained by Commercial Trades Institute. Our grad- 
uates have completed an int°nsive course in Radio 
or Television Servicing. Their training has been 
practical—in_ well-equipped shops under expert 
supervision. They've learned to do competent work. 
To enable you to evaluate the efficiency of C.T.I. 
training, we'll be glad to send you an outline of 
the course. You'll find the subject matter extensive, 
complete. thorough. 

We probably have men who hail from your vicinity, 
ut most of our graduates will travel anywhere for 
a good opportunity. We cordially invite employers 
to write us for detailed information on available 
men. (No employment fees.) Address: 


PI + Manager, Dept. P108-8 


COMMERCIAL TRADES INSTITUTE 
1400 W. Greenleaf Ave., Chicago 26, Ill. 











RADIO-ELECTRONICS for 








Book Reviews 














() rapio ENGINEERING 


. . 
FM—Television—Broadcast 
Police Radio, Marine Radio, Radio Servicing, Avia- 
tion Radio and Ultra High mobile applications. 
Thorough training in all branches of Radio aed Elec- 


tronics. Modern laboratories and equipment. Old es- 
tablished school, Ample housing facilities. 7 acre 
campus, Small classes, enrollments limited. Our 


graduates are in demand. Write for catalog. 
Approved for Veterans 
ne TECHNICAL INSTITUTE 
VALPARAISO, INDIANA 

















AUDIO CNGINEERING SCHOOL 
A practical sate Engineering course in Sound Funda- 
mentals; DISC, FILM and MAGNETIC Recording: Trans- 
mission Ssonsuvemanter Monitoring and Mixing. Lab- 
oratories contain Tr: 


lating Broadcast. Motion Picture and Commercial ne 
- Tremaine, Pres.-Director. Appro 
for Veterans and Foreign Visas. 
HOLLYWOOD SOUND INSTITUTE, Inc. 
1040-E North Kenmore Hollywood 27. Calif 




















Learn to t a Telegraph or 
Radio Operator Thousands of 
men needed. Intensely interesting 
work—good pay. 
Be pe ever you are, quickly. 

th the famous Candler Code Speed 
System. Quaiify for ams ateur or commercial license. Book 
of particulars Free. 

CANDLER SYSTEM CO. 
Dept. 3-K, Box 928 Denver 1, Colo. 





Complete Radio Engineering 
Course. Bachelor of Science De- 4 
gree. Courses also in Civil, Elec- 
trical, Mechanical, Chemical, Aeronautical Engi- 
neering; Business Administration, Accounting, 
Secretarial Science. Graduates successful. 66th 
year. Enter Sept., Jan., March, June. Visitors wel- 
come. See beautiful campus, well equipped labora- 
tories. Write for catalog 


TRISTATE COLLEGE nid32e*"*tubitin 
RADIO-TELEVISION 


Save school time and money with WRT! Specialized 
Training. Quality for high-income technical careers in 
only ten months under practical engineer-instructors. 
Practical daily lecture-laboratory training provides the 
scills necessary to hold down responsible positions 
Become an FCC-licensed commercial Radio Operator; 
o:, an FM-Radio-Television Technician. WRTI grad- 
uates employed world-wide. Approved ior veterans; non- 
veterans accepted. Send for free illustrated booklet. 


WESTERN RADIO-TELEVISION INSTITUTE 
341-B West 18th St., Los Angeles 15, California 


ELECTRICAL TRAINING 


Intensive 32 weeks’ residence course in funda- 
mentals of industrial electrical engineering, in- 
cluding radio, electronics. Prepares for technician, 
engineering aides. Approved for veteran training. 
57th year. Enter Sept. 6, Mar. 6. Catalog. 


BLIS ELECTRICAL ce CY 
7549 TAKOMA AVENUE 
WASHINGTON 12 
—=j 


/ RADIO COURSES © 


@ RADIO OPERATING @ CO 
@ RADIO SERVICING @ ELECTRONICS 
@ F.M. TELEVISION | 
@ REFRIGERATION SERVICING 
Write for Catalog TE and Picture Brochure 
Y.M.C.A. TRADE & TECHNICAL SCHOOLS . 


229 W. 66 St. (West of B’way) New York City oy, 
































NEW MAGNETIC RECORDING TAPE SPLICER 
The new Carson Tape Splicer: 1. Holds tape in correct 
lignmen?; 2. Makes a diagonal splice for no playback 
plice noise; 3. Uses any kind of cutting edge such as a 
razor blade for all cutting op rations; 4. Allows all opera- 
tions to be made wih the tape in one position: 5. Uses 
iny kind of ccllulose adhesive tape: 6. Is small enough to 
he mounted on your rceorder ready for instant use; 7. 
Permits anyone to easily and quickly make good splices on 
paper or plas ie tape. 

a rn eee 

Splicer with blades and splicing tape. . 
Satisfaction guaranteed. Postpaid in U.S. 


MAGNECESSORIES, Box 6960, Washington 20, D.C. 
SEPTEMBER, 1949 


-$1.50 
. $2.00 








PROSPECTORS’ GUIDE FOR URANIUM AND 
THORIUM MINERALS IN CANADA. Published 
by the Bureau of Mines, Department of Mines and 
Resources, Ottawa, Canada. 4% x 6% inches, 
37 pages. 


Apparently the first of the recent 
crop of books and brochures on uranium 
prospecting, this book contains in brief 
and extremely clearly written form a 
description of uranium and thorium 
minerals and their modes of occurrence, 
with special attention to Canadian con- 
ditions. 

Methods of detecting uranium-bear- 
ing minerals are described, with a com- 
plete appendix devoted to the Geiger 
counter, its use and care, precautions 
in using it, and servicing methods. In- 
formation and regulations useful to the 
prospector in Canada are also included 
in the book. 


ELECTRON TUBES—VOLS. I and II. Edited by 
Alfred N. Goldsmith, Arthur F. Van Dyck, Robert 
S. Burnap, Edward T. Dickey and George M. K. 
Baker. Published by RCA Review, Radio Corpora- 
tion of America, Princeton, N. J. 6 x 9 inches; 
Vol. I, 475 pages; Vol. Il, 454 pages. Price $2.50 
per volume. 


Ninth and tenth in the RCA Techni- 
cal Book Series, these two volumes in- 
clude all the more important papers 
published since 1935 by RCA research 
workers on the subject of electron 
tubes. Volume I covers the period from 
1935 to 1949; Volume II contains 
papers published between 1942 and 
1948. 

The papers are grouped under four 
heads: general, transmitting, receiving 
and special. Some of them appear in 
full; others in summary form. This 
makes possibile the inclusion in the two 
volumes of a larger number of papers 
than would have been possible had all 
been printed in full. 

A very complete bibliography of 
periodical literature on vacuum tubes 
is included, as well as a listing of the 
RCA Tube Department’s Application 
Notes published from 1932 to the pres- 
ent date. 


PHOTOFACT TELEVISION COURSE, based on 
a series of lectures by Albert C. W. Saunders, and 
edited by B. V. K. French. Published by Howard 
W. Sams & Co., Indianapolis, Indiana. 8% x 11 
inches, 215 pages. Price $3.00. 


Exhibiting the characteristics of its 
lecture-type composition, this course 
often goes into greater detail than 
similar books, almost as if the author 
had been stopped and queried by his 
reader. As a result, certain points of 
information which he could not find in 
parallel] works have been discovered in 
it by this reviewer. 

The language is marred to some ex- 


| tent by a scholastic style, apparently 


also due to the lecture background. On 
the other side of the ledger, the same 
background no doubt accounts for the 
many reviews, summations and consoli- 
dations of information presented, a fea- 
ture which the solitary student will 
certainly find valuable. 

Besides a rather complete index, the 


| hook contains a glossary of television 


terms as well as an extensive bibliog- 
raphy. 
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INSTRUMENT 
NEW! crs 


at new low bargain prices! 


5” OSCILLOSCOPE 
& STETHOSCOPE 


Model TS-7K 


FOR TELEVISION, 
FM & AM 
laboratory 
pe plus si 
2 instr 
price of « 
TV and 
nd AM 
jack fer 
listed below 
tracit i 
throuct 
Treen pat 
extra fea 
5 t 
» use 
n 
amplifier wit 
55 K 


c ute 
A be ad 





TS-7PK,Probe Kit $4 
TS-7. factory built 89 as 
TS-7P, factory built 8.25 


instead of hours 





Gives you 
know how’ on tougher 
jobs. Easy to use by expert 
or beginner Test parts 
Locates causes of fading 
listortion, dead sets, ete 
Jacks for connecting: your 
present V.0O.M. give visual 
reading on all RF and audio 
C operated, Stee! case &x 
12x6". With 4 ubes probe 
ul service uide 
Model TS factory 
built 34.95 
TS-1K, Beginners 
Sig. Tracer Kit t 
Fact. built 9.83 VS-OCK. Crystal 
TS-5SK. Pocket Sis ee 
a a Kit 2 4 Fact. built 7.50 


any 
own R fre m your jobber. If he cannot upply, mail 
rs 


FEILER ENGINEERING co., Dept. SRC9 
-" as Street, Chicago 14, Ill. 
! ne the followin instrument Model 


NAME 


ADDRESS 








TELEVISION RECEIVER—$1.00 


Complete instructions for building your own television 
receiver. 16 pages—11"x17" of pictures, pictorial dia 
grams. clarified schematics, 17”x2 complete schemat 
diagram & chassis layout. Also booklet of alignmen 
instructions. voltage & resistance tables and trouble 
shooting hints. —All for $1.00. 


CERTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-13th Ave., Brooklyn 19, N. Y 














LEARN 


TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 





2 Opportunity Fields 
Come to the Great Shops of COYNE in Chicago dur 
ing our 50th Anniversary Year! Get quick, practical 
training in RADIO-TELEVISION or ELECTRIC 
ITY 


G 1 Approved. Finance plan for non-veterans 
Mail Coupon Today for complete details. 


NOT “HOME-STUDY”’ COURSES! 

You learn on real, full-size equipment, not by mail. 

Finest staff of trained instructors to help you get 

ready quickly for a better job, a fine future 

FREE BOOK Clip coupon for big illustrated 
Coyne book on either ELEC 

TRICITY or RADIO-TELEVISION. Both books 

sent FREE if y vs wish. No obligation; no salesman 

will call Act NOW! 

prot eeeene- == - --- 

! B. W. COOKE, Pres 

| COYNE Electrical & Radio School, Dept. 63-811 

+ 500 S. Paulina Street, Chicago 12, Illinois 

§ Send FREE BOOK and full details on: 

sO ELECTRICITY 0) RADIO-TELEVISION 


' 
§ NAME.... 
' 





t ADDRESS 
CIty 











Visit the 






Renowned for 


ALL YEAR 


WHERE RADIOMEN MEET, EAT and SLEEP 





Atlantic City’s Hotel of Distinction 


The Ideal Hotel for Rest and Relaxation * 
Beautiful Rooms * Salt Woter Baths * Glass 
inclosed Sun Porches * Open Sun Decks 
atop * Delightful Cuisine * Garage on 
premises. * Moderate Rate Schedule. 


Exclusive Pennsylvania Ave. and Boardwalk 











Check these Prices! 


SELENIUM 
RECTIFIERS 


115 VOLTS 


For Radio & Television 
Application, 





fully lots of lots of 
guaranteed 10, each 100, each 

75 MA 56 50 

100 MA 64 ‘56 

150 MA ‘72 66 

200 MA 89 78 

250 MA 1.16 88 


OPAD-GREEN COMPANY 


71 Warren St.,NY.7, N.Y. BEekman 3-7385-6 


HEADQUARTERS FOR ELECTRONIC TUBES 
IN ALL QUANTITIES 


5000 Magnetrons, 1000 Kylstrons 
500,000 other tubes. Write for 
our Bulletin and Prices. 


LIBERTY ELECTRONICS, INC. 


135 LIBERTY STREET NEW YORK 6, N. Y. 


PHONE WORTH 4-6262 














$1,000 A MONTH 3 


Tisscensieininaninemmannentil 


That's what JUST ONE of the 


- 
é 
A; 


Axasn0% 


many plans in this book 
brought in—over $1,000 a 
month, steadily, from radio 


service alone. HOW TO MAKE 


MORE MONEY IN RADIO 
SERVICE is so full of money- 
making plans and ideas it will 
amaze you. Why work for 
wages? Why not become your 
own — boss and make more 
money? EVEN BEGINNERS 


who used some of the easier 
plans in this book averaged 
WAY OVER $100 A WEEK 
just working from home. This 





book is making money for 

servicemen and beginners, 

everywhere — U.S.A., Canada 

Puerto Rico, Mexico, So. America, Hawaii, Philippines, 

and other countries. Letters of thanks are continually 

coming in. 

AT LAST! 

The real money-making secrets of radio service are given 
out in this book. 





—Book very helpful—follow- 
ing advice in the book earned 
as ) a week rac 
. in my apartment. 
Seidler, mre: 








N. 
—In business 10 years—r 
ceived many valuable point: 
ers—read it 3 times. Woulc 
not take twice the oeice vo 
mas W. J. Phi a 


radioman 
book 


25 years experience are 
8% x 10%, by V. Gale, 
dents. Among MANY 
where the money is 
get plenty of customers; 


time 
to connect 


to operate spare 
to charge: How 
concerns; How to increase 
Send for this book today 


almost as soon as you get 


(any convenient form) postpaid; 


few cents postal charges 
amine it for 5 days 


#2-RE. It's free 


MERIT PRODUCTS, 


216-32 132 Avenue. 


packed in 
for servicemen, 
OTHER 
and how 
How to test sets without taking 
them out of cabinets and give estimates QUICKLY; 


—Hest of its hind that have 
ever been printe 


radford, 

e. Chicago, ‘indiana 

Have book only a week— 

couldn't top reading it. 

Already made money and 
many new customers. 

T. Waters, Jr., 

Carthage, N. y: 


In business 17 y 
contains many tnt 
took me many ye 
the hard way 
many times its 









ve 
Elmwood, 
this 83 page book, 
beginners, stu 
THINGS it shows you 


to get it FAST; How to 


How 

and build to full time: How much 

with certain BIG MONEY 
business and expand 

and start making more money 

The full price is only $$ 


or €C.0.D. at $3 plus a 


You have nothing to lose. Ex 
If you 
return it and we will refund your $3 promptly 
want more information about the book 


aren't positively delichted 
If you 


send for literature 


DEPT. RE. 


Springfield Gardens 13, N. Y. 
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GEIGER COUNTERS 


HAMS! BE FIRST AGAIN! BUILD YOUR OWN! 


Find radium, trace water mains, prospect, check 
local contamination, assay ores. 


(0 Send AEC booklet “‘Prospecting for Uranium’’ $.50 
( Send Calibrated Uranium standard; Assay. ..$7.50 
(0 Send 30mg cm? Al wall Beta-Gamma tube. . $7.50 
© Send complete parts kit and diagram . -$48.50 
© Send assembled 5.5 pound portable ....... $90.00 
(0 Send t10VAC quantitative lab. model .... $150.00 
CO Send detailed information (1) check () COD 


COSMIC COUNTERS 


112 Cornell Ave. Swarthmore, Pa. 








PEN-OSCIL-LITE 


Extremely convenient test oscillator for all radio 
servicing; alignment e Small as a pen e Seif 
powered e Range from 700 cycles audio to over 
600 megacycles u.h.f. e Output from zero to 125 
v. e Low in cost e Used by Signal Corps 
e Write for information. 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 
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A RADIONIC SPECIAL! he 
Stacked, All Band Conical 


TV Array...at Lowest Cost ><] fs 


It’s here! Scientifically designed, _ = 

precision made, all-band conical ~ 7 

TV array — giving tremendous 

gain and absolute minimum in- - 
terference at a cost no greater 

than the usual dipole. Permits 

direct coupling to 72, 150 or 

300 ohm line with minimum loss. All dural con- 

struction. 10 foot mast included. Amazingly 

ff FF 5 eee ve $11.95 
In lots ¢ 3. $11.45 each 

quality, 


1.30. 


20°, de pPosit wit 


ohm__twin-lead, 100 
1000" feet $12. 


der. balance C.0.D. 
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: Onen daily 9 oy 3-Siturday "9-5 
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PROGRESSIVE 


| PROSPECTING FOR URANIUM. Published by 
the United States Atomic Energy Commission and 
the United States Geological Survey, through the 
Government Printing Office, Washington, D.C. 
4% x 5% inches, 123 pages. Price 30 cents. 


CARTWRIGHT’S 


Patented 


TRU-CUT TIN SNIPS 





Easiest cutting tin Prompt 
Delivery 





This little book contains very com- 


KITS 








plete tables of uranium-bearing min- | 
erals, descriptions of their deposits, and 





metal. Very st $ 95 ‘ The best quality— 
for cutting metal 4’ Pal methods of search for them. The Geiger the largest variety .. . 
— cash orders | counter and its operation are com- a fa oe or Engineer 
w ac 
plus FREE MEMBERSHIP 


Check These 7 Tru-Cut Features 


1. Cuts a perfect circle, right or left. 2. Cuts square points, 


pletely described. 





both ways, right or left. 


Washer" 
tight fit. 7. Faster cutting, 
ting. Less tiring, Stay 


| a5 rRU- - 


Truer cutting 


t r rect fron 
check or 
hand, Well and we 

balanced 

igh 


we s 

only 2 Ibs. 

2. TRU-CUT FREF 
SZ za ee will cut ine CATALOG of 


side circle complete line of 


witho 
wrinkli 
metal. 


\ 1, 3.TRU-CUT 

cuts square 

——_- points both 
ways 

inside cuts 


on 


J. CARTWRIGHT & 


us 


GUARANTEED 


. Hands are always above material 
when cutting. 4. TRU-CUT Snips are patented and pro- 
tected by Cartwright & Son, in business since 1885. 5. Tool 
is guaranteed against mechanical defects and will be te- 
placed upon returning to factory. 6. Special * 
designed and made for TRU 


deposit on C.O.D."s. 


Write for 


ut pruning shears. 


ng and he 
shears. 


are 


SON 


Cup Tension 
-CUT_ retains 
Easier cut- 
Sharp Longer and will give Years 
ot Service. Get this easy time-saving snip today 
can't’ supply order di- 
Send cash, 
money order, 


If dealer 








| sion; 
claims, 
f interest. 


Other subjects covered are laboratory 


assays and selling procedure, laws and 
regulations, and prices and_ special 
awards. Government circulars 1 to 5 


| on the latter subject are printed in an 
appendix. Other 
list of books and pamphlets, maps, and 
| libraries which supply information in- 
| teresting to the uranium 
| manufacturers 
pecting equipment; 
lations of the Atomic Energy Commis- 
information in regard to mining | 


appendices include a 


prospector ; 
and distributors of pros- 
the licensing regu- 


and other special information 





in PROGRESSIVE Radio 
& Television Club: 
Provides FREE Consultation Service. 


[5 RADIOS 





NOW! 







COMPLETE A/T ONLY 


Absolutely No Knowledge 
of Radio Necessary. You 
Need No Additional Parts. 


EXCELLENT FOR BACKGROUND 
IN TELEVISION... 

Contains everything you need. tnstruc.:on book, metal 
chassis, tubes, condensers, resistors and all otner nec- 
essary radio parts. The Instruction Book written by 
expert radio instructors and engineers teaches you to 
build radios in a p:Otessional manner. Tne circuits are 
designed to provide excellent performance 

ch of the 15 radios you build operates on 
110-120 voits AC or 
is excellent for tearning the tage geal of 
Transmitter and Amplifier design. It is used in many 
Radio Schools and colleges im U.S.A. and abroad. tt is 
e Veterans Administration for veteran train- 





Receiver, 














tag by th 
Dept. 9R-E ty 4 pAEREE: ELECTRICAL AND RADIO TESTER. plus 
3 + ’ , . > r r ' . mbe ' ‘ © r ive ' > 18 
Malaga California ; YOU CAN FIND URANIUM, by Joseph L. Weiss | | Club. You will be ent tied to FREE expert advice ana 
—____ and Willem B. Oriendl. Published by J.B. computation service with licensed radi technicians 
ow ’ | ellan 4 oo, San rancisco, x * mnches, 7”-10” TELEVISION Ki 
ALL-SEE | 128 pages. Price $2.75. Factory-built and ~-h y B 
TRANSPARENT | A short historical introduction to the > licasaaligas "$59.50 
BOXES! | subject is followed by a description of Fsidhints nt at delved, tees 
Sote. and Loss-Proof | uranium and thorium minerals, illus- Cathode Ray Tube. $41.58 
ontainers for | On . ‘ Factory-built and = alicned 13 channel 
© Screws © Nuts trated by a number of photos. The Tuner 10” Kit, tess tenes... . Be coe $82.99 
© Small Parts various types of prospecting devices, Complete set of tuber, including Cathode gee oe 
Guard those small parts—so easy to lose and very hard s : 2 » —_ aan ari — _ : : 7 
to replace—with a set of these “All-See Plastic including Geiger counters, spinthari- Cabinet for 7” or 10” 
transparent containers and covers. Assure easy and scopes, radioscopes, electroscopes, and REE Television Servicing 
ee oe fluorescent lamps, are described with 
Each set contains: one box, 1%” sq.; five boxes. 1% . r ." OSCILLOSCOPE. KIT 
x 15/16"; four boxes, 15/16” sq. 10 boxes in all their uses and disadvantages. A com- M-FM TELEVIS 
Transparent case. Order a set for yourself only plete chapter on the Geiger counter is An sveatate ‘must’” for toe 8 radio 
and a set for that tinkering pal of yours. * oo | . . ° tan. Input Impedance 1 Me and jw 
An inexpensive and unusual gift. No I- | added to the shorter description in Mid. ‘Tuhes—-2-8J7, 2-3¥3, 1-884 
€.0.D.’s, please. Remit $1 for each order | . . . e 1-5BP1. FREE: Book on Ca 
(6 for $5). Or send for FREE leaflet Rc. "St | | which it takes its place among other thode Ray Oscilloscope...... 939.95 
} 4 
CARGILLE, Dept. RC, 116 Liberty St. | prospecting devices. f 
New York, N. Y. There are also chapters on staking a | VACUUM TUBE VOLTMETER KIT 











claim, areas in which prospecting is | 
possible, and the government price and | 
bonus program. 


A professional piece of test equipment 
you need for FM and TY. Attractive steel 


case. FREE: Book on Ad $23 95 


| , 4 
| vanced Servicing Techniques 





EASY TO LEARN CODE 


It is easy to learn or increase speed 
with an Instructograph Code Teacher. 





SIGNAL TRACER KIT 


An invaluable aid in trouble-shooting 
FREE: Book on 
Test Instruments. 


ADVANCES IN ELECTRONICS, edited by L. | 
Marton. Published by Academic Press, Inc., New 
York. 6% x 9% inches, 475 pages. Price $9. 


Kacio 
tical method yet developed. For be- ; eee $21.95 
ginners or advanced students, Avatl- 
able tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready—no QRM. 


ENDORSED BY THOUSANDS! 








Sweep Generator Kit 
A necessity for television 
work. 5-Tube circuit. 2MC 
to 226 MC. Sweep width 


This is Volume I of what is intended 
to be a yearly publication recording 





se j » ; ot 16 MC. Y\ t 
The Instructograyh Code Teacher © ™ progress in electronics research and de- 0. to 8 MC. Variable 
ato “instructor oad eames gumenr a> \iE velopment. ; ! . ce Dheage cen 
ther aasistaute-Thovsan sof successful operators nave | The following ten articles are in- a Pit Sorin 


“acquired the code h the Instructotraph System. 
Write today for aaaciees revutal and purchase plans. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RC, Chicago 40, HI. 


& FM Servicing 
cluded: Oxide Coated Cathodes, by Notes $22.95 
Albert S. Eisenstein (Univ. of Mo.); 
Secondary Electron Emission, by Ken- | 
neth G. McKay (Bell Labs.) ; Television 


Pickup Tubes and the 








SIGNAL GENERATOR 
AM & FM alignment and 
trouble-shooting marker for 
sweep generator. 150ke to 34 

| MC on fundamentals. Over 100 
Problem of MC on strong harmonics. 400 


cycle audio. LLOV 60 








opera 


C.0.D. with 20% deposit. 


>> TUBES << 


FACTORY SEALED CARTONS 
ANY ASSORTMENT—25 for $9. 


include sufficient postage; excess refunded with order. 


Many other tube types available. Send for — list. 
stock of TV er arts. 


95 








Rend tor our parte Sergein boat 


HALLMARK ELECTRONIC CORPORATION 
594 Communipow Ave. 
Jersey City 4, New Jersey al 


jen 4-2087 


4-6365 











SEPTEMBER, 


1949 


Vision, by A. Rose (RCA Labs.); The 
Deflection of Beams of Charged Par- 





| ticles, by R. G. 


E. Hutter (Sylvania) ; 


50 FOR $18.00 100 FOR $35.00 | Modern Mass Spectroscopy, by Mark = Consists of Diagonal cutters, combi 
ta7cT eacs 12av7 2516 G. Inghram (Argonne National Lab.) ; se Pe Aged ow = 
IRS 6ALS 12AX7 35B5 Particle Accelerators, by M. Stanley soldering iron, and supply of solder 
is 6 SA C eR Livingston (Brookhaven National Lab.) ; $5.75 a ig pe Me - 
{U4 = 6F 8G 12SA7GT 35Z56T Ionospheric Research, by A. G. McNish of hook-up wire. 
3A4 128)7GT 50B5 . ; . OTHER KITS — 

304 6SN7GT Each 12SK7GT 50L6GT (National Bureau of Standards); Cos- > Due URE Recties, Ekaes Wane wiccloes, Dems 
a + ill ic Radio Noise, by Jack W. Herb Portable Receiver, 5-Tube Broadcast Band Superhet 
3v4 12AT6 1978 11723 mic ad10 ose, y ac . erb- Receiver, 6-tube 2-band superhet receiver multi 


streit (National Bureau of Standards; 
Propagation in the FM 
Band, by Kenneth A. Norton (National 
Bureau of Standards); 
Aids to 
(Harvard Univ.). 


Broadcast 


and Electronic 


Navigation, by J. A. Pierce 





tien 
FREE: Test Instru 
ments book on Radio 


$18.95 








TOOL KIT 





tester, amplifier, signal tracer probe 
FURTHER INFORMATION ON REQUEST. 
Deduct 2% if full payment accompanies order. 
-0.0. orters arceoted in U.S.A 


PROGRESSIVE ELECTRONICS CO. 


497 Union Ave., Brooklyn 11, New York 
Dept. RE-29 Phone: EVergreen 8-0054 

















* TRANSMITTING 


* RECEIVING 


* INDUSTRIAL 


“SPECIAL PURPOSE 








IMMEDIATE DELIVERY 
AT THE LOWEST PRICES 
IN OUR HISTORY! 


Type Price 
OCIA $0.45 
1B22 4.35 
1N21 Xtal Diode -65 
1N21B °° a -80 
1N23 "* ~ -80 
1N23A"" et -85 
1N27 " ‘os .85 
14/1294 .65 
RS -95 
1$5 95 
1821 1.10 
174 95 
2026 -35 
2C26A -45 
C34 -55 
2521A 11.45 
2522 9.85 
2526 8.45 
2527 14.45 
2331 9.95 
2532 14.85 
2533 19.95 
2537 13.85 
2538 12.95 
2548 14.95 
2X2/879 -65 
-35 

1.05 

3AP1 CRT 3.85 
2.95 

1.75 

3BP1 CRT 3.75 
3>P1-S1 1.95 
3C24/24G -47 
3D6/1299 .65 
3FP7 CRT 2.95 
3HP7 CRT 2.95 
3GP1 CRT 3.75 
395 -90 
REL-5 17.95 
5AP1 CRT 3.95 
5BP1 CRT 2.95 
5CP1 CRT 3.85 
5GP1 CRT 6.55 
5J23 14.25 
5529 14.25 
5Y3G -40 
6A6 -90 
64B7 95 
6AC7 -90 
6AK6 -80 
6°7 -95 
63E6 -65 
6C4 -45 
6C6 75 
6C21 19.75 
6D6 -60 
6E5 -70 
6H6 -50 
6J5/GT -50 
6 -90 
6N7/GT -80 
6R7G .80 
6SF5 -65 
#SG7 -70 
6SH7 -40 
6857 /GT -65 
6SK7/GT -65 
6SL7/GT -65 
6SN7/GT -80 
6S07/GT -60 
7A4 -65 
7A7 -65 
7€.4/1203 -40 
7c7 -65 
7E6 -65 
7F7 -75 
7H7 -75 
7N7 -75 
797 -65 
10/VT-25A -40 





UBES 














Check this list for exceptional values in magnetrons, 
cathode ray tubes, voltage regulators, transmitting tubes—also neon, 
pilot and flashlight bulbs. These are brand new, standard make tubes. Order enough for 


future needs directly from this ad or through your local parts jobber. 


12SL7/GT 

12SR 

12x825 2 amp. Tungar 
13-4 Ballast 


REL-21 
23D4 Ballast 
25Z6/GT 


2807 

30/VT-67 (For Walkie 
33/VT-33 Talkies) 
RK-34 


34 
39/44 
45 Spec. 


46 
EF50/VT250 
CEQ 72 
72/3824 
VR-75 

76 

VR-78 


VU-111 

117Z3 

VT-127 English 
VT-1274 
VR-150 

VT-158 

FG-172 


205B 
211 (VT-4-C) 
215A 








SALES, INC. 





Price 



























Type Price Type Price 
707B $23.25 872A $2.45 
710A 2.15 874 2.15 
713A 1.55 878 2.15 
7I4AY 9.95 930 2.20 
RK715B 7.95 954 -50 
17A -90 955 -55 
721A 3.95 956 -55 
724A 4.65 957 -55 
724B 4.25 991 (NE-16) .30 
725A 19.95 1005 35 
726A 19.95 1148 -40 
730A 11.95 1201 -75 
801 60 1616 1.25 
801A -75 1619 -55 
803 6.95 1624 1.25 
804 9.95 1625 45 
805 5.45 1626 -45 
808 1.75 1629 -45 
809 2.75 1635 95 
810 -95 2051 -95 
811 2.35 7193 .35 
813 7.85 8011 2.55 
814 3.75 8012 4.25 
815 2.85 8020 3.35 
826 49 8025 7.50 
829 3.25 9001 -70 
830B 3.95 9002 45 
837 1.75 9003 -65 
838 3.25 9004 -45 
841 -55 9006 -45 
843 55 
851 39/50 NEON BULBS FOR RADIO USE 
WL-860 2.55 NE-2 $0.06 
861 32.50 NE-15 06 
864 -55 NE-16 .24 
865 2.55 NE-20 06 
866A 1.30 NE-21 .24 
869 26.50 NE-48 24 
869B 28.95 NE-51 -06 
Pilot and Flashlight Bulbs 
Stock No. Mazda No. Volts Watts Bulb Base Price 
350-40 64 6-8 3CP G-6 DC Bay $0.07 
350-31 57 12-16 1.5CP G4'/2 Min. Bay .08 
350-42 Spec. 12 6 -6 Cand. Scr. .17% 
350-20 1446 12 -2 amp. G-3'/2 Min. Scr. .07 
350-14 49 2 d T-3%4 Min. Pay -06 
350-15 386 120 3 S-6 Can. Bay 11 
348-22 PR-10 6 5 amp B3'/2 Min. Flang .05 
350-19 Proj. Bulb 120 500W T-20 Med. Pf 1.45 
LB-17C 24 035A T-2 Tel. Base -18 
LB-58A 110 w C-7 Cand. Scr. .17 
Le-57A 53 12-16V 1CP Min. Bay .07 
LB-100A Airplane 
Headlight 24V Ww A-19 Med. Pf .38 
LB-101 323 3 (AIRCRAFT) T-1'/2 953 -22 
LB-101A LM-60 115V ow T-20 Med. Pf -40 
L®-102 1195 12-16 59CP RP-11 DC Bay .14 
LB-102A CC-13 110V 100cW T-8 DC Pf -33 
LB-102B 1491 4 -8 amp. DC Bay .14 
(Airplane type) 
LB-102C 3D2 DC Bay 14 
LB-104 313 28 -17 amp. T-3V2 Min. Bay 11 
LB-105 1816 13V -33A Min. Bay WZ 
LB-106 2A 12 -09-.11 T-2 Tel. Base a: 
LB-107 24-A2 WE 24 -75 .105 T-2 Tel. Base .18 
LB-108 S-14 Argon 105 22 Watt Med. Scr. -22 
LB-109 Ss Te ephone Type Neon T-2 .17 
350-18 1477 rr} 17 T-3 Min. Scr. 16 
10% DISCOUNT ON ORDERS OF $100. OR OVER 
Manufacturers: We carry thousands of electronic parts in stock. 
Send us your request for quotations. 
Distributors: Our standard jobber arrangement applies. Order 


directly from this ad. 











320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 


YOU Need My PRACTICAL Training to Make Money in 








NOW IS THE TIME To Get | 
Fast Growin Ind try <P 


Learn at Fine Paying J r anil " 


ar HOME 






























If you want to get into Radio-Television and Electronics . . 
you owe it to yourself to get the facts about my training. I have 
trained hundreds of men to become outstanding service tech- 
nicians—and I'm ready to do the same for you. Whether your 
goal is a fine paying job in one of Radio's many branches 
or a successful Radio and Television business of your own—you 
need the kind of training I offer! My training is practical and 
down to earth. YOU NEED NO PREVIOUS EXPERIENCE, 


US t You lm gelt) 
SPARE TIME 

8 BIG KITS of You'll be astonished at your rapid progress. I start you with 

basic fundamentals and give you plenty of practical shop-bench 


Radio Parts and Equipment... training with many kits of parts I send you. This is the training 
that sticks with you and makes money for you on the job! 


Get Paid For Spare Time While Learnit 


Soon after you start training I send you my famous BUSINESS BUILDERS that show 
you how to make money in spare time doing interesting Radio jobs. Look at the usefal 
and valuable equipment you get while training with me (illustrated at left)—I send you 
these 8 big kits of Radio parts and equipment and help you build step-by-step a power- 
ful 6-tube superhet radio, a 16-range test meter, plus other mighty. useful equipment 
for Radio and Television servicing. You will perform over 175 fascinating experiments 
while training. You will learn about Television—so that you will be qualified to step 
into this fast growing, profitable field. I also send you many valuable service manuals, 
diagrams and my book telling exactly how to set up your own Television and Radio 
shop. I want you to learn all about my training—and that is why I urge you to clip and 
mail the coupon below for my two big FREE Radio books. I employ no salesmen—and 
nobody will call on you. The important thing is to act now ani get the facts. 












= » meictair . 
HAVE A I SINES 
OF YOUR OWN 

A profitable Radio and Television Service 
Shop may be started with little capital. I 
will show you how to get started and how to 
build your small business. At left is pictured 
one of my graduates, Mr. Merrit C. Sperry 
of Fairmont, Minnesota in his own shop. 


The way is also open for you to build a good 


SERVICE BUSINESS FOR YOURSELF, 


ALL KITS ARE YOURS TO KEEP RADIO AND TELEVISION 








Each of the hundreds of Radio parts and other items I send my students is ' 

theirs “for keeps.’ You may use this equipment in your Radio and Television 1 N D U Ss T R Y B Oo Oo M | fd  & 

service work and save many dollars by not having to buy expensive “ready- Y ° sok } tenn to ast tate Radio-Tele 

made” test equipment. Each of my 8 kits will help you advance and learn ou couldn 't pick a better time to get into Radio- . 3 

important steps in Radio and Television servicing. vision and Electronics. New Television stations are going THIS TRAINING 

on the air to serve every major city—hundreds of new 

CALVIN SKINNER EN D.SAUCIER AM and FM Radio broadcasting stations are also on the LA 
of New Orleans, La of Coloma, Mich. re- t tically every community in America. All AVAI BLE 
tells us he makes $5 to yorts that my training air to serve practically y 
$10 in spare time re- as made it possible for this creates new and bigger opportunities for the trained To you UNDER 
pairing radios. He is him to repair large man who knows Radio-Television and Electronics. Good 
now also working with numbers of Radio and Radio and Television service men are needed NOW! THE 6G. a BILL 





Television receivers. 


These Two Big | 
jRadio Books . 
Just mail coupon for a FREE 
sample Spray berry Lesson and 
my big FREE book, “How To 
Make Money In Radio-Television 
and Electronics.’ Learn why my 
really practical training is best of 

1 for you. Discover what's 
ahead for you in the fast moving 


his own Television set. 


My Training Includes: 
Radio Servicing 


Television 


Frequency 
FM Modulation 


Public Address 
and High 





SPRAYBERRY ACADEMY of RADIO, Dept.20-A 
111 North Canal St., Chicago 6, II. 
Please rush my FREE copies of ‘How To Make Money In Radio- 


Television and Electronics” and “‘How To Read Radio Diagrams 
and Symbols.” 





F oe Bn NE i si vasnsndideenesess Age 
ronies industry. No obligation. TITTTTITITTTTTitt. tte cocces eee 
requency | eek Bre sueuee - = 
4 +4 mportant to you. Mai e RADE, 6 ccccccsceccervccocecse TTTITITTT TTT ETTTITT Tit? 
coupon now—and count on me . . 
Applications for fast action. 
CAF. oc ccvsccvseces 600600650s000808 BS. ocvc00 ococcccecce 


(=) Check here if you are a Veteran. 


@ Latest flyback high voltage supply gives clear, bright 


pictures even in fringe areas @ Automatic frequency 


control locks picture in place @ Two flanking speakers do 
justice to FM sound @ Front-of-panel focus control @ Coil 
switching assures equivalent of separate, high-Q tuned 
circuits for each channel @ Automatic gain control @3-stage 
37 mc IF minimizes picture interference caused by other 
radio services @Double-tuned RF bandpass circuits improve 
selectivity and image ratio. @ Automatic Station Selector 
and fine tuning control. 

pee no ng _ ; rT 

in a genuine mahogany cabinet 


handsomely styled in the spirit 
of tomorrow ... yet only 


50 
— wes: Mop talitel, Pl aiee) Ui. bare 


OF THE ROCKIES 
MALDEN, MASSACHUSETTS 








1914 





